Pq* II • *7 


UAXm Aik ’uni*. 


Tami II • I IGouudi 

<U->IU» Mock) NVA •■•n* l 'iZLi 

N ■ 

S&sr 5-tf “ t 5*-R j; 

Hum IV**, Bay «ro.,t'on o-«J , 

.Cdd/iSTtS ^ P *~ T-bo Emr. -amp. W p« M of ^ 

iSSvafcJT -*"•***, NJWk-a- b* garde.., cocoon. 

■**«• P°"-» of grove, and ««*!«> for- 
Tufco valley. Cole- cm oo plain Tube val 
»• Uk* Icy kv% 

Northern Halmahcra N«(«. mp mountain W| 

IN* Moun.ai. 

i> 

M0,0 “ , ^ U. fort..; 

k-wUV. .fang SW com. «r«-n. ilearingi garden. and tee* 

Wntern Volranx High vofcan* cone*, nar No permanent 

^ ‘"T* ,Mr : "'""•I ■■■» and form farther 

be 

OCabroe* ItUrai i St ^ *"* S* *" ^ ^ " H— 

' ‘ UodioS have permanent non. and .tearing, along 

«o». ••amp* at V coaat 

e»Jof S lowland 

SttEi *tmr nm.a a .m ou . peon- Small .cream.. Ra.n fnmr. Naourum ,n 

(Balkan liland m^raml by lo.. map en, of U L.boeh. area. u.tterol 

lui errndon Neha aaf along clearing. an) .econd 

Samhak. Strut growth 

Balkan lUanda Hilly intcnor. narco. No permanent Coconut. 

(Obi. Idand. tnauil flan oo W and & „mm, form .o 

ssst*. st- —* r .. 

S' 

Mountain** Koraaadal 

comdor N* of Sana- bream. head of Sanagui. Bay ani 

**"• ™» io Koronadal Valley. 

be S-,h mount.*, In. fore*. own fomt. 

«r*a*a lower dope, cultivated in 


Warn torn.* 

Well, and arm 

Well, aikj bream. 

Well. and .trrami 

Well, and bream. 

Well, and .prtng. 

Well, and .pnngi 

Well, and ipring. 

Well, and aprtng, 
Well, and .pc.ng, 

Wellv i liter nv and 
bream, 

Stream, and .pnngi 


Dario Lowland, 


Ha. to 









Psgt II. J 8 


MILITARY GEOGRAPHY 


Tamj II. I ( 


M*j<* All* 


Tuiain Iwm 
Luuo Upland I 


Wmcin Mindanao 


Cocabato Bum 


W. Banian 

A'\tnp*Ugo 

Jolo Ialand 


Tawitawi lilintl 


llormio 


British Nonh 
Borneo 


CrUb, i 


Dutch Kill Borneo 


Mmahaaa-Unlaang. 

Mnngondow 


Noethetn Peninsula 


i»m* terrain. moun- 


Dit 

rum. plateau* carnal 
pUiiu. and rolling coun 
cry. Utter dominant 

Maatly mountainous; 
wm* hilly (ouiury: wid¬ 
en plaini on ratremc N 
indS 


Dbamaci 

No Ur ft riven, bur 
•omc miy be obaea- 
clei till l heavy 
Min*; iwimpi at 
hen! of llif(*n lt.y 

Sibuguey River; 

• mall, mountain 

• rreami; much 

• wamp on coaiul 
mmrhi of 


VacaTAnoN 

Much open graaaUnd, scat- 
tend culrirarion N of 


Watu surriv 
Well* linerm. and 


of lake 

Rain form; scattered graai 
Undi on Zamboanga Pen 
iniula, coaiul pl.mi on N 
and S cultivated 


Weill, cittern* and 
itreami 


FUt bum bordered on N 
by low terrace*, weep 
ed*e on SW. imt m> 
Uted flat-topped h.lli 


Mindanao River ryi- Rice cultivation in lower Well*, cinerni. and 


Hilly to nuwntainoui in¬ 
terior; »ide*t lowland on 
N 

Volcanic hilb and peak, 
lepuated by wide iweep 
in« dope., moat rugged 
on W, 

Rough, hilly interior, a 
few coaiul Am. 


Mininuinoui intrrHie cv 
pecially toward W. nar¬ 
row coaiul plum on W 
interrupted by hiUa; 
broad river flood plaini 
on II tout 


Rough hill land, une 
interior batim; broad 
river flood plaint; iwlat- 
td ndgei and hilli; mam- 
tuna on W border 

High volcanic conei. 
plateaui. narrow coaiul 
plaini, teveral pauei 

Central mountain range, 
narrow coaiul plaini. 
only one gap in range 
(Gorontalo-Koe* ndang). 


tern; eaten.ive 
mauhy areai in ten- 
tral portion. 

Small itreami; 
iwampi along many 
coaiul itretthei 

Pew itreami, iwampa 
along low ihel tried 
ccaati 

No permanent 
itreami; a few cout- 
*1 awampa 

Short mountain 
itreami on W tout, 
e i c e p t Padai R ; 
large tiveti flow to K 
co a it; eitcmive 
iwamp* SB of San- 
dakan. and at rivrr 
mouth* 

I*rge tiver lyittmi: 
Sembakoeng. Se*a|ap. 
Kajan, lletane. and 
Mahakam 


valley, manh gratae* open 
grualand, and lecoulary 
form in reit of bum 

Ram form. N plain culti¬ 
vated; Rime plantation! 
along the cout 

Moatly urvlet cullivation or 
second growth, formi on 
peak. 


WelU, cuter in or 
•prmga 

Well* tpungi or cii- 


ram form; grata 
and clearing! at SW rnd 

Ram form; Rime gtauy 
clearing* arcond growth, 
and cultivation along W 
cout, iwamp forma along 
E corn, mme mou form. 


Ram form, scattered cul¬ 
tivation ami lecoodary for- 
fit along itreami 


Inadequate tupply 
Shallow well, aiul 
terna. 

Wella. ipringi, and 
wrrami. 


cia- 


Mountain itreami, 
lake Tondano 


Formed lummiti. much 
cleared and cultivated land 
(rkf, corn), and Kiondary 


Mountain uream. 


Mountama covered with’ 
urn form; lower slope* 
nattered tecood growth 
and clearing.; co.w .1 plain 
cultivated land, second 
growth, and iwamp form. 


Well* ipring* and 
iiteam. 


Welli. ipringi, ind 
itreami. 


Well., ipringi, and 
itreami 


26. Critical Areas 


Since the land areai within the region under comideration 
are to scattered, no one area can be termed critical. There are. 
however. 4 areai each, located on one of the major island, of 
the region, that have considerable strategic importance. These 
include the Kaoe Bay area of Halmahera. the BuJcidnon Up¬ 
lands of Mindanao, the Island of Tarakan off the ea»t coast of 
Borneo, and the Minahasa Region of Celebes. The strategic 
importance of the first two and the last is the result of terrain 
and position The third, Tarakan. is important only because of 


its oil. which can he used as fuel oil directly, without being re- 
fined. 

A. Kaoe Bay Area. Halmahera. 

This area is strategically located about midway between the 
southern portion of the Philippines and the Vogelkop. or west¬ 
ernmost. are. of New Guinea. Kaoe Bay „ a large sheltered 
anchorage that will accommodate an entire fleet. There arc 
low flat lands ,n the vicinity, where the Japanese have several 
air fields in use or under construction. The rugged peninsulas 
on either side of the hay provide good defensive positions. 
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B. Bukidnon Uplands. Mindanao. 

Despite the (set that this region is located in the central por¬ 
tion of the island, it is the natural fortress of Mindanao Its in¬ 
numerable airfields and potential airfield sites, its natural de¬ 
fensive phase lines, and its road connections to both the northern 
and southern coastal areas, make it the logical center of defense 
by ground and air forces. 

C Tarakan, Borneo. (Plans 40 and 46). 

This island is located just ofl the swampy delta area ai the 
mouth of the Sesajap River in eastern Borneo Its importance is 
due to its oil fields. It is not an easy area to attack, as the island 
is bordered on nearly all sides by dense mangrove swamp*, and 
contains a hilly, heavily-wooded central core. 

D. Minahasa Region, Celebes. (Plans 48.54.55.and62). 

There are two main objectives for military operations in thu 
area. These arc the harbor of Man ado, and the airbases near 
Tondano Lake Other factors which contribute to the strategic 
importance of the Minahasa Region are the general suitability 
of the terrain for military operations, the relatively good net¬ 
work of roads, and the available local labor supply 


27. Routes to Critical Areas 

The chief routes to critical areas are shown in rtouistt II • <15. 

A. Kaoe Bay Area, llalmahcra. 

At the present time, there arc no motor roads leading to the 
Kaoe Bay Area from other parts of the island Tlic only routes, 
with I lie exception of the bridle track at rots the Doling. Isth¬ 
mus, are along native footpaths. There are many of these, es¬ 
pecially from the west coast, but few of them have potentialities 
as routes for possible motor supply roads. Prom an analysis of 
topographical maps, there appear to lie only <1 routes which 
have terrain suitable for such roads. These arc in order from 
north to south ( Figurii II • 45). 

1. Lolod. Bsy-GsleU-Tobelo-M• wva• Kaoe. Torsi d.iisnce .bout 
125 miles 

2. Iboe Kaoe valley. 65 miles. 

5. Dodmg. Isthmus bridle path 254 mile. 

4 Kobe-Elnr (Wed. Bay-Kaoe Bay). 55 miles. 

The principal disadvantages of the routes in their present condi¬ 
tion are the dense fotests growing on interior hill country, the 
occasional swampy areas, and the short steep grades that are 
found locally. 

B. Bukidnon Uplands, Mindanao. 

This strategically important area in the central portion of 
Mindanao has immediate approaches only from the north and 
south, but there are several points along the periphery of the 
island from which good routes lead toward these two entrances. 
These critical coastal points include: 

I The bays .long the east coast of Mindanao. from Lamias Bay 
on the south, to Sungan on the north 


2 The bays .long ihc north com of the island (excluding 
Pangud Bay, and the coast farther west), 

5 P*g»di»n Bay (the head of Ilian. Bay), and the east side 
of lUan. Bay. 

4 The head of Sar.ngam Bay 

5. The northwest side of Davao Gulf 

The routes from these coastal points toward the Bukidnon Up¬ 
lands arc urilixed by good motor roads, but they are more than 
just roads, since there is open, low terrain suitable for deploy¬ 
ment most of the way along each route. The most logical defense 
lines are found where these routes cross hilly terrain (south of 
Mount Apo; skirting the rocky peninsulas of the north coast; 
south of Lake Lanao; and climbing the northern escarpment of 
the Bukidnon Uplands, or where they cross the 2 large rivers on 
the island (the Agusan and Mindanao-Pulangi), Although 
these are the only routes suitable for motor transport or for 
large numhers of troops, (here are a number of foot or pack 
trails through forested, mountain country, that lead toward the 
strategic area both from the east and the west 

C. Borneo. 

There is no approach to Tarakan other than by sea; further¬ 
more, the mainland opposite the island consists of low, swampy, 
delta country, covered with mangroves and other swamp vege¬ 
tation. and without any access to the rest of the island other 
than by boat along the coast, or up the rivers to inland trail con¬ 
nections. 

On the northwest coast of Borneo, a possible strategic route 
exists including the coastal road leading north and south from 
Jcsselton, provided connections were made with Brunei and 
the oil fields of Sarawak. Unless some route could be found cir¬ 
cumventing the swamps on the east side of Brunei Bay. this 
route would have only local significance, as for example, for use 
in possible operations against else air base at Jcsselton, or the 
one reported at Kudat. The route is not a good one, since there 
are numerous good defensive positions along it, such as narrow 
defiles and river crossings 

D. Northern Celebes. 

The Minahasa Region and the most critical points within it 
(the Lake Tondano district and the port of Manado), are ac¬ 
cessible from the following points: 

1. Along the macadaniisod nod from lombagin to Amoereng 

2. Prom either end of the Manado-Kema road; 

5. From either end of the Amoer.ng-Belang road: »nJ 

4. From the northeastern tip (Likoepang). 

Access to the interior is restricted by steep slopes to the routes 
leading inland from the points mentioned above, but once the 
plateau is reached, there is a fairly good network of roods, and 
the terrain would permit deployment off the roads in many 
places. The Gorontalo-Koeandang route, a considerable dis¬ 
tance west of the Minahasa Region, has some strategic signifi¬ 
cance because it bisects the northern peninsula A possible po¬ 
tential route alto exists from Gorontalo, via the Bone Valley, 
eastward toward the upper portion of the Ongkag-Doemoga 
basin, from which a motor road leads to Minahasa, via Lorn bn- 
gin. A military road along this route was begun prior to the 
war. but was never completed. Much of it is through hilly to 
mountainous terrain. 
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30. General Description 

A. Tide*. 

The tide* in ihu area are complex, varying from semidiurnal 
cide* with wmc inequality between morning and afternoon 
tide* to those that become entirely diurnal (one tide a day) 
for certain portion* of each month. At some place*, the average 
range at the time of tropic tide* exceed* 9 feet. 

B. General circulation. 

The greatest flow of water into the Celebe* Sea i* »outhwc»terly 
through the passage between the »outlie**t coa»t of Mindanao 
and the Talaud Bland*. Within the Celebe* Sea, the water cir¬ 
culate* in a counterclockwise direction, and mo»t of it leave* the 
area through the northeaitctn part of Molucca Passage Some 
water alto enter* from the Sulu Sea through Sibutu Pauage ex¬ 
cept during the *pring and »ummer. when the current it re¬ 
verted. Alio, lome water leave* the area through Makawar Strait. 

Strong tidal current* are to be expected in numcrou* local¬ 
ities within the a/ea. 

C. Sea and swell, 

High tea and swell are infrequent in the ate a* covered by 
thi* report. The 4 area* differ slightly in the monthly distribu¬ 
tion of the amount* of sea l*ut, in general, the tea i* least dis- 
imbed during April, May, and June and is roughest during Oc- 
• ember and January. Sea and twell are predominantly from the 
northeast ftom Novemlier through April and from the touth or 
southwest during the rest of the year. 

I). Sea-water characteristic*. 

Water temperature at the surface range* between extreme* 
of 76 and 88 P, and at 300 feet, between 60 and 84 F 
Temperature gradient* arc not common |u»t below the surface, 
but there is an average difference of 9.4" I'., with a maximum 
of 28 F.. between the surface and 300 feet. 

Extreme salinity value* of 30.91 and 36.20 parts per thou¬ 
sand have been recorded at the surface, the average surface sa¬ 
linity is 34.03 part* per thousand Lower value* arc to be ex- 
|<ccted c!o*e to *horc owing to fresh-water run-off. At a depth 
of 300 feet, the salinity range* from 33.20 to 37.74 part* jer 
thousand, with an average of 34.62 part* per thousand. 

Dcn*ity layer* arc frequently found below 100 feet Only 
rarely will submarines be able to balance on these layer*, and 
ballast changes of 2,000 to 19.000 pound* will be required 
Echo-ranging condition* arc usually fair throughout the year, 
except when the l»ackground-noi*e level is high. Auured echo 
range* of 1.500 to 2.000 yard* may be expected away from the 
islands. Screw none* have been recorded at a maximum distance 
ol 10,000 yard*, and pinging at a di*tancc of 12,000 yard* 
Away from land the water is relatively dear and blue. 

E. Bottom sediments. 

The shelve* surrounding the island* in the Celebes area arc 


narrow. For the most part, the shallow-water bottoms consist 
of alternating patches of imd and corn! and tomr stout In 
large bays and off the mouths of the rivers of Mindanao and 
Borneo, the bottom is generally msU. MiJ may alio be expected 
in the more protected bay* on the smaller island* 

31. Tides and Currents 

A. Tides. 

(I) ru*l Jiflercmn W tons Unit. 

The data shown m Tahih III . 7 give the characteristics of 
the tide* and permit tide prediction* for the place* lined by ap¬ 
plying the tidal difference* to daily predictions for the appropri¬ 
ate reference station* (Tabih III - 8 ). 

(a) Tint dilf.'tntti. Thctc differences arc applicable to 
both high and low water, unleu otherwise indicated, and will 
give prediction* for all places in the kind of time indicated in 
Tahi.b III - 7 It »hould be noted that standard time of the men 
dian indicated n used and not "summer time" or daylight-sav¬ 
ing time. A plus »ign mean* that the tide it later than at the 
refetener station and the difference should be added; a minus 
sign mean* the tide is earlier and the difference subtracted 

(A) II tight Jtfjtrtntts. The height of the tide, referred to 
the datum of chart*, it obtained by meant of a ratio together 
with a correction for datum. Multiply the height* of high water 
and low water at the reference station by the ratio. The cortec • 
lion for datum mu*t then be applied to the resulting height* by 
adding or subtracting, os indicated. 

(c) Ringti. Since the type of tide varies throughout this 
area, several different range* arc given. The range of tide i* the 
difference in height between consecutive high and low water* 
Mean rnngt is the average range over a considerable period of 
time. Spring rjngt is the average of the large range* that occur 
fortnightly near the time of new and full moons. OwtnJ range 
is the range between the higher high and lower low water of a 
day or between the high and low if there i* only one tide during 
the .lay. Mttn dtwml '.mgr i* the average of all the diurnal 
range* over a considerable period of time. Tropk rjngt is the 
average of the large diurnal range* that occur fortnightly when 
the moon it near its maximum declination 

(d) Utrlt Mean tea level (MSL) above chart datum 
is given in the last column The approximate average level* of 
high and low waters at the time* of the various tide*, sucji as 
mean, spring, or tropic, can be obtained from mean sea level by 
adding and subtracting one-half the corretponding range. 

(•) ExsmpU. To find the times and height* of the high 
and low water* for Plaridcl (162)*. Mindanao, on 13 Decem¬ 
ber 1944. and to draw a curve which will show the height at any 
time during the day. obtain prediction* for Plaridcl (162) 
in 120' E meridian time by applying a time difference, a 
height ratio, and a correction for datum (Tabi.e III • 7) to daily 
predictions for Cebu (Tablf III - 8 g). The necessary predic¬ 
tion* for Cebu, the tidal difference* to be applied, and the result- 
•Numhcn is partflihwo iritt in loononi on Fig IX M III - I to III - V 
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m* prediction* lot PUndel (162) for that date arc shown 
below. 
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Tl>c resulting times and heights arc plotted on cruas-section pa¬ 
per (PlGURH III • 6»; tltese pointi are then connected by a curve 
similar in shape to the typical curve (semidiurnal) lor places 
referred to Cebu (FIGURE III • 12). 



Figurr III • 6. 

Example of tide cun* for PUridel. constructed by use of table of tidal 
differences and constants (Tahir III - ?> and typical t.Jr oirves 
(FKKAI III - 12). 


diagram to conform to the new time. If the time meridian to be 
used is east of the one shown on the diagram, increase the fig- 
ures by I hour for each 15*; if west, decrease the figures 

(c) Dalit. In the upper diagram, each day from mid¬ 
night to midnight is represented by a space between 2 lines. In the 
lower diagram the days are represented by vertical lines covering 
the period from noon of one day to noon of the next; therefore, 
the dates at the bottom differ from those at the top because the 
date changes in |«*ssing through midnight. 

(J) Ttdet. The times of the tides are shown by curves in 
rhe lower diagram, by noting the sequence of the tides during a 
day, tlie height of any particular tide can be found from the 
upper diagram. 

(#) Tuilighi. Three types of twilight arc shown. In the 
evening, civil tuilighi warts at sunset and ends when the sun 
is 6 below the horizon Objects can lie distinguished readily, 
and a newspaper can be read At the end of civil twilight, the 
brightness of the sky is still about 20 times as great as when 
the full moon is at zenith. Gvil twilight is followed by /unlit*! 
lu /light which ends when the sun is 12“ below the horizon 
All the brighter stars are visible and general outlines can be dis¬ 
tinguished. but the horizon will usually be indistinct. The end of 
nautical twilight may appear to be the beginning of solar dark¬ 
ness, but a small amount of light from the sun may will be re¬ 
fracted or reflected until the end of atlronomical tuilighi when 
the sun is IK below the horizon In the morning the twilights 
occur in reverse order. 

(/) Moonlight. During astronomical twilight and solar 
darkness, periods of moonlight and dim moonlight arc shown. 
During the period of moonlight, the intensity of light will vary 
between the brightness of the full moon at zenith and about V> 
of this value During the period of dim moonlight, the intensity 
vanes from about W to ,«o of the brightness of full moon at 
zenith, 

(g) Moon’s phatit, The phases of the moon arc shown 
below the day on which they occur. 

B- Tidal and local currents. 


From this tide curve for I’laridcl (162). can be determined 
the approximate height of the tide at any time during the day, 
the duration of stand at high and low water, and other charac¬ 
teristics. 

<2> Sun, moon, and tide/, 

FlGUKKS III • I 3 to III • 2-1 show the rise and fall of the tide* 
and the changing relationships during the month between the 
times of tide and daylight, twilight, moonlight, and darkness 
for Tcrnatc (2), Davao Gulf (82). Sandakan (JI5). and 
Morndo (393) for the months of June through August. The 
diagrams for Davao Gulf (82) are also applicable to Sarangum 
Hay (77) and Caraga bay (98); those for Manodo (393) to 
Tolitoh-baai ( 385); those for Sandakan (315) are applicable 
to Marches* Bay (310). with the changes indicated at the bot¬ 
tom of the figure. 

(a) Area covered. The astronomical data arc for sea level 
and will not vary more than 5 minutes over a radius of 60 miles 
(A) Time cutd. The times on the diagram arc for the 
time meridian indicated in the heading. When another time 
meridian is to he used in the field, it will be found convenient to 
change the figures representing hours on the left of the large 


(I) Halmahera, (FiGUKii III - I) 

Temail bland (/). The current through Tcrnate Roads (2) 
is sometimes strong. It sets northward at high water and south¬ 
ward at low water. Southerly winds cause a broken sea when 
the southward current is running. Troublesome rollers may lie 
experienced in the roads from December to April. 

Hat tan (7 ) and Sam hail (8) Slra/tt The currents along the 
north side of Batjan Island (4) are weak, but there are cross 
currents at the entrance to Sambaki Strait (8). A* a rule the 
currents in Batjan (7) and Sambaki (8) Straits seldom exceed 
2 knots, though in the narrow passages a current of 3 knots is 
possible during spring ndcs. Slack water occurs at the time of 
high and low water at Tcrnate (2); the current sets northerly 
whm the tide is rising at Tcrnate (2) and southerly when the 
tide is falling. The anchorage at Lambak Bay (9) is protected 
from the current. 

Patinti Strait (/0).The currents in the wider parts of the 
strait are weak, but currents arc rather strong in the channels 
between the Koesoc Islands (11). A velocity of 4 4 knots has 
been observed in these channels at spring tides and 3 knots at 
neap tides In the channel between the Dowora Islands (12) 
and the Halmahera coast, the current is sometimes strong 
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Isbobo Point (14). The currents are strong in the passage 
between Ltbobo Point (14) and Babi Island (15) and also in 
the wider passage between Halmahera and Damar (16) Is¬ 
lands. 

V'tJs Bsy (17). Tidal currents are noticeable only dose to 
shore They are not strong. On the west coast they set north¬ 
ward with a rising tide and southward with a falling tide. Along 
the north shore the flood current sets westward and the ebb east¬ 
ward. 

D)j$lolo Psiugi\ (19) The principal currents in the deep 
and open section of the passage are the monsoon drifts, which 
are sttong around the north western end of Gebe (20). There 
arc tidal currents on the bank of soundings near Moeor (21). 

Roili Rsy (24). In the outer part of the bay the monsoon 
drifts affect the tidal currents, and velocities of as much as 2 
knots may he encountered. Inside the 100-fathom curve the cur¬ 
rents are tidal and do not ordinarily exceed I knot except be¬ 
tween the islands at the southeastern end, where tliey may at¬ 
tain a velocity of 1 V 5 knots. 

Point (26). Along the coast southward of Lelai Point 
(26) the monsoon drifts ate the principal currents. These cur 
rents run rather strongly around the salient points 

Kso* Rsy (27). The maximum rate of the current on both 
sides of Doebule Island (30) is IVi knots. When the winds 
blow against the current, a difficult sea it experienced Outside 
the bay, currents may be encountered north and east of the 
Tobelo Islands (32) and along the coast south of Mm (31 >. 
but among the island* and between them and the shore there 
is no current of any consequence. 

Gsltls Rsy (II) In the vicinity of Galela Roads (34). the 
currents arc negligible until 6 or H miles offshore, where the 
monsoon drifts become noticeable. 

Morotsi lilsnJ (II), Strong currents may be experienced 
off the northeast end of the island. At Gorango Point (36) a 
current of 3 knots has been observed on a rising tide at neaps 
At springs the current may I* 4 knots 

(2) hlsn.h tout) of Mindsnsn. (PlOURK III - I) 

TdlstJ hUnJi. Strong currents have been experienced in 
Kaboeroeang Strait (38) The currents set northwestward 
along the coast at Liroeng Road (39) at high water and south- 
eastward at low water; they may attain a velocity of from 2 to ) 
knots. A strong current sets out of the river in Essang Bay (40) 
during heavy rains. 

Sangihr ItlsnJi. Eddies occur between Siaoc <41) and Pa- 
hepa (42) Islands, where there is a current with a maximum 
velocity of 2V^ knots. The currents are strong between the is¬ 
lets and reefs on the eastern side of Pahepa Island (42). Out¬ 
side the bays, along the west coast of Sangihc Island (43), there 
is a current with a velocity of 2 knots A current of 3 knots sets 
northward with the flood and southward with the ebb in the 
strait between Sangihc (43 and Bcng-darat (43) Islands. At 
Peta Bay (47). on the northeast coast of Sangihc (43), strong 
currents can be expected. 

Tosit hlanJi (48). During November and December, a 
general southerly current of 1 to 2Vi knots sets between and 
east of Toadc Islands (48). 

Upsng hlsnd (49) Currents are irregular A current of con¬ 
siderable strength gives rise to a violent sea as it sets across 
Louise Bank (50), north of Sangihc (43). 

Ksu-io ItlsnJi. During October and November, a current 
with a velocity of Vi to 2 V knots sets to the south-southwest in 


the vicinity of the Kawio Islands. The velocity, but not the di¬ 
rection, is affected by the tides Over Memanoek Bank (51), 
the currents are strong. 

(!) MinJsnso, toutb costl. (FlGUltE III - 2) 

Along the south coast of Mindanao, from Zamboanga (176) 
to Polloc Harbor (70), the tidal currents turn at about the 
times of high and low water. 

Dsmsn^nilsi Ray (18) snJ t unity. At Naga-Naga (56) 
in Port Silmlan (57) the flood current sets northward parallel 
to the dock face. Currents in the open channels entering Du- 
manquilas Bay (58) seldom exceed 1 knot, but near the shoals 
in the approaches arc greatly intensified, forming eddies. Off 
Maligay Bay (60) the ebb sets eastward at I knot, and farther 
south, near loscum Bank (61), the flood sets southeastward and 
the ebb aouthwestward at about Vi knot. 

Illsns Bsy (62). Along the coast, the flood current sets 
northward, northwestward, or westward according to the con¬ 
figuration of the shore The tidal currents in lllana Bay (62) 
run with considerable velocity, especially on the ebb. Near and 
eastward of Flecha Pomr (63) the currents are very strong and 
cause a heavy sea when there is any wind In Port Sambulauan 
(65) else currents follow the channel, producing strong currents 
and eddies at its mouth. At Tuka Bay ( 68 ), on the eastern side 
of lllana Bay (62). the flood current sets northwestward, paral¬ 
lel to the coast, and the ebb sets southeastward 

Pollot llsrbor (70). During the flood the current sets east¬ 
ward on the shore and follows the bend of the coast southward 
and westward. The ebb sets in the opposite direction At Polloc 
Harbor (70). tidal currents turn at high and low water. The 
currents in the Mindanao River (71) arc strong and are felt 
well offshore. 

Tspisn Point (71). A mutinous weak northerly current is 
felt offshore, with a reverse current close inshore along the reef. 

Tuns Bsy (71 ). A continuous current of Vi to I knot sets to 
the southeast, with a current in the opposite direction doae in¬ 
shore. 

Pslimhsn Point (76) A moderate current, little affected by 
tide or winds, sets northwestward along the shore, but offshore 
the strong southeasterly current setting toward Sarangani Strait 
(78) is encountered. 

Ssrsngsm ItlsnJi (79-81). The tidal currents are strong in 
the vicinity of these islands. In Sarangani Strait (78) the flood 
sets westward and the ebb eastward In the channel l>etween the 
2 larger islands the flood sets northward and the ebb southward 
Strong eddies occur on both sides of the channel near the reef 
line, and heavy tide rips have been noted off each entrance. 
Heavy tide rips have been noted, also, south and west of Balut 
Island (79) and north and south of Sarangani Island (80). On 
the cast side of Sarangani Island (80) the flood current, which 
is deflected by the 20 -fathom bank off the southeast side of the 
island, sets southward with a velocity of about 3 knots. 

In the channel between Sarangani Island (80) and Olanivan 
Island (81), the flood current sets north-northwestward and 
the ebb south-southeastward with considerable velocity. Oppos¬ 
ing currents meeting in the channel create disturbed water. 

Dsrso Gulf (82). In general the flood currents sets in a west¬ 
erly direction past Cape San Agustin (92) directly towards the 
western shore of the gulf where, between Banos (83) and 
Calian (84) Points, it apparently splits, one part going south¬ 
ward toward Sarangani Strait (78) and the other, a slightly 
weaker current, northward into Davao Gulf (82). Strong tide 
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, *7“ nd y, ° ,e ™ prrvdenc aA IWooi FW (83). 

It « reported that « D.vao (87). tidal current, ol about 2 
kno« set P^aliel to ihe shore line and thus sweep « ngh. 
“"I " n S* noah <nd “u* l»<r« ol the pier 08 Davao (87) 
J" P ‘t , ^“ n | S "* 1 ' <“) ««l t«kJ current sea north 

wrd on the flood and southward on the ebb. w.ch . velocity. at 
times, ol 235 knot* in the narrow part ol the umi. Occasionally 
however the current ms southward through the ur.it on both 
the flood and the ebb. but thu luually occur, only during urong 
northerly wind, or ./ter . southweu blow, during which the 
water has been backed up into the northern end o/ the gui/ 

In the T.gum River (89). flood current, are wwk. but the 
ebb run. with a velocity ol 2 to 4 knot, 

Palma, Island. A urong southerly current split, on the tank 
*hich extend, more than a mile ofl the north end o/ the island 
causing violent overfall, and boding water in that vicinity and 
. considerable eddy near the reel to the southward The anchor 
•ge on the south™ sale of the uland is also sublet » ,w.,U 
and tide rip, 

14) Mindanao. Ml/ toast. (Figurb III . 2). 

There >»» constant south-gorng current oil the eau com. ol 
Mindanao. Within a mile or so o/ shore there we tdd«. and the 
direct Bin ol the current, u mfluenced by the talc except tmr 
the protecting pent, where the direction remain, conuant 
There are urong rue. ofl Pusan Point (97 ) where the current, 
attain their greateu force. Tale rip. and swirl, are encountered 
ofl moat of the point, on this cow 

Mayo flay (95) ,o CatrrI Ray (102). In Mayo Ray (95) 
the tidal current, are weak. but at the entrance pomn they come 
in conflict with a strong constant southerly current ol about 23 « 
knot,; heavy tide rip. and much disturbed w.tet frequently 
ocair. Heavy tale rip. are common also oil Casauman Pom, 

' I ‘T* To “ T kr * K Wn ' htt rhe,c "* heavy ,de rip. 
and sw.rl, ofl Pusan Point (97). apparently cauud by the con 
"a"' aoutherly current ofl the eau coau ol Mindanao. Heavy 
rips and swirls ftequently ex* ofl Bagowi Island (99) and 
Rangai Point (100). 

The water, of Cateel Ba, (102) are almou free from the 
• ■ I MM southerly current which i, felt farther oflshorr. Soon. 
tKlal currena in the Cateel River (101 > cause a confuud tet 
near the entrance. 

Wo Point (10)) lo Raiulm Pomt ( t0 7). A conuant 
southerly current of moderate strength ex*, oflshorr bur in 
the narrow channel, among the numerous coral reef, lying ,n 
the deep indentations of the coast the current is influenced b» the 

ard'cddkn!* n0f,hwa ' d ° n ,he floo,J and causing many 

Currents are strong in the Bishg River (105). In the Hina, 
luan River (106) the tidsl currents arc also urong and set with 
the channel. 

Caua Pont, (Hi). A conuant southward cum* ol I to 2 
knots has been experienced ofl this pomt. 

flaca. Grand/ Uland (f/5). The current, m the wotben 
entrance to Port Batueca, ( 117) run with considerable velocity 
Svrgso Uland. On the western sale ol the aland, m the chan 
nels leading to Numane.a (120). current, are urong and there 
arc dangerous whirlpool, at place, Currena are urong. also, in 
the Lumacon River which empties into Pamay Bay (121) on 
the west side of Siarg-ao 

Masaptlid Pauag, (126) and .The tidal currents 
have a velocity of about 2 kno« ,n Taganaan Euero (127, 


They are much uroogcr in Masapelid Passage (126), which is 
on the sen aide of Masapclid Island (125). 

Hmatnam Pal lari The currena are urong and 


whirlpools 


The currena are urong and the tide npa 
marked in Huiatuan Passage between 

-.-and (131)- The flood current sea from 

the Pacific toward Surigao Strait (137) us a general westerly 
dim non. and the ebb sen in the opposite direction. Violent 


vhirls have been oharrvrd m the narrow channel between 
Dayan Reef and the northwcvern end of Bayagnan Island 
(128) A maximum current ol about 7 knots usually occurs 
ahrrau and a little to the westward ol Rasa Island (129) Dur 
ing the strength ol the flood, tide rip. in very marked in thu 

-sod also in the vicinity ol Kabo Reel, the submerged reef, 

- 2 miles west ol Rasa Island (129). The current u urong 
id moat violent m the channel on the north side of Rasa 
(129) and. npeoally during the urength ol the ebb. 
produces bad npa and whirlpools where it >oitu the slower cur 
rent coming around the south side ol Rasa Island (129) reef 
Between Rasa Island (129) and Lapuug Island (130) the 
slack before the eastward (ebb) current occurs about 2 hours 
before high water at Cebu, on Cebu Island (Figure 111 -2). 
and the slack before flood about 2 hours before low water at 
Cebu In the channel on the north side ol Rasa Island (129) 
(here u scarcely any slack water, the current changing from 
flood to ebb very quickly. 

Goto Cbannrl Low watet at the Awasan Hay (133) end ol 
Gabo Channel, the passage between Nonoc Island (131) and 
the touthern end of Dinagat Island (132), come, at about the 
same time a, high water at the Port Gabo (134) end; as a con- 
"****• ‘here are violent and swift tidal currena with danger 
o« and *hirli rmr all the pomt. Slack water occur, 2 or 
3 hour, later than high and low warn. 


(}) Mindanao, north ,oail. (FIGURE 111-21 
Between Surigao Strait (137) and Camiguin Island (151) 
there a a conuant current to the wtu during both momoons. 
«tymg m urength according to wind and ode The flood cur 
rrm.esr.ard through Sung*, Strait passe, southwest on both 
»*Je» of Camiguin Island (151) id, cwtfcnhle velocity, hut 
Joaes ,o urength as it enters Macayalar Bay (154). It has an 

BotoUiUnJ Ihc tuinrx. folto. d, dm™, the p™| in|i 

T *”° , " •!* ‘"P h*r> tl* amnn 

innutncea oy the d*harge from the river, 

5ung-o Strmt (1)7). In the vuuury of Kayasa Idea (138) 

the tidal currents attain a velocn, ol 5 or 6 knot, during spring 

North going currena are weak 

- A * ma R,w < ,46t 
all^S^dToT^ Buroan (147, i, fresh a, 

ur^T'ST ‘ ,UnJ l J i,h A ' <««). the flood 

1 P * r * ,ld “ **» P« «k 1. Tide np. form 

about 35 mile northwestward ol Med.no Islet (153) 

o* Bugo (155» the ,bW 
on the flood 

*ith a velocity ol about I knot 

01 " ,g “ ‘ ,,8 » rhc cur- 
rena at ebb run northward, normal » the dock, and are cxcep 
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itonally strong when the lligan River is m flood. At Poet Mis 
amis (159) the ebb current flows eastward across t)w ends of 
the docks. 

Togolo Point (164). Tidal currents are very wrong oi 
Tagolo Point (164). setting eastward on the flood and west 
ward on the ebb About 5 miles to the south, at Poet Puluan 
( 166 ), the ebb current flows outward from the dock end* 

Sot!butt! toot! ol Zomboomgo PtnmuU Tide rips occur 
oil Lanboyan Point (167). eastward of the northeastern rad of 
the channel between the Muroelajoa Islands (169) and the 
mainland, and alto of! Coronado Point (170). 

Ponobmion Bay (172). It is reported that there are no cur¬ 
rents m the bay. 

BMoumpon Pomi (174). Tidal currents set toward this 
point with (treat force 

HahL* Sum (/7J ) mJ rummy In Banian srrair. tidal cur¬ 
rents follow the direction of the channel, near the islands and 
shoals these currena follow the edge of the reefs They may at 
tain velocities of 5 to 6 knots The westward wrength occurs 
about ) hours after low water at Cebu and the eastward strength 
about 3 hours after high water at Cebu. Part of the west going 
current passes northward up the west coast of Mindanao until 
it meets the flood current from Surigao Strait (137) shout m*J 
way on the coast. During a period of northerly winds, howevrr. 
the current in the strait has been observed to let continuously 
eastward with varying velocity lot 24 hours Slack water at 
Zamboanga <176) occurs approximately I hour and 40 mm 
utes before the corresponding high and low water at Cebu The 
turn of the current takes place later in the strait than at Zam¬ 
boanga (176). The change begins first on the coast of Min 
danao. then in the strait, and last on the coast of Basdxn Otv 
servanons in midchannel between Zamboanga (176) and 
Great Santa Crur Island (177) indicate that the current at that 
location slackens I hour before low and high waters at Cebu 
The westward strength occurs about 2 hours after low watrr and 
the eastward strength about 2 hours after high water at Cebu. 
Currents are very wrong in Tictauan Channel (1*8). and 
there are usually tide rips over the shoal in the center of the 
channel. In Masmloc anchorage (179) the flood current sets 
southeastward and the ebb northeastward at the same hours 
as at Zamboanga (176). 

16) Sulii ArthiptUgo. (Fiorai III • 3> 

Pilot Group. Southward to Pabunuan Shoal 1182 ) the cur- 
tents are somewhat irregular, and tide npa and overfalls occur 
near the banks and shoal* There is very little current m the 
channel between Msnangal (183) and Pilas (184) Islsrds 
The currents are wrong in Pdas Channel (185). reaching 6 
knots during spring tides. 

Bo,ilon hunJ The ebb current in Isabela (186) Channel, 
between Malamaui (187) and Bosilan Islands, sets northeast 
ward with a wrength of 4 to 5 knots; the flood has a strength of 
3 to 4 knots and flows for a considerably shorter period than the 
ebb. Heavy tide rips may be encountered at the entrances w hen 
the wind is againsr the current. At the western entrance to the 
channel, south of Moto Island < 188), there is considerable cross 
current, just westward of Malamaui Island (187) some current 
usually sets northward or southward but diminishes as the 
distance from Malamaui 1187) increase* Farther to the west, at 
Pamclukan Bank (189). the currents are strong and irrcjfclar. 
tide rips are formed. The wrong tidal currents that sweep 


through the channels of the Suiu Archipelago are not felt in 
Maluao Bay (190). 

The Banian Lumber Co., at Port Holland (191). reports that 
currents along the face of the dock lag about Vi hour behind 
the tales and have a maximum strength of 2 to 3 knot* They 
are strongew an the ebb. which sea southwesrward against the 
face of the dock. On the flood the tidal current sets northeast¬ 
ward and of! the wharf face. 

hlsmdi of near mJ tomb tooili o/ Botilon ItUnJ The 
tidal currents through the channels between the islands west 
ward of Maluao Bay (190) are irregular in direction and fre¬ 
quently attain velocities of over 3 knots. Between Mataja 
(192) and Sacagut (193) Islands the slacks occur at about 
the nines of high and low waters at Cebu. The northward 
wrength occurs about 3 hours after low water and the southward 
wrength about 3 hours after high water at Cebu Between 
Tamuk Island (194) and Hasilan the slacks occur about 1 hour 
before high and low waters at Cebu The northward wrength 
occurs about 2 hours after low water and the southward wrength 
about 2 hours after high water at Cebu Tide rips and swirls 
occur over the shoals and of! the points of the islands. There is a 
wrong current through Bihinunusa Channel (195) on the 
south side of Banian Island 

Topmniono Crone ( 200-203) There n a wrong tidal cur¬ 
rent through Tapiantana Channel (199). The slacks occur 
abour ’4 hour before high and low water at Cebu. The west¬ 
ward wrength is about 215 hours after low water and the cast- 
ward wrength about 2 hours after high water at Cebu. Among 
the islands the current is very itregular in direction; at times a 
reverse current exists close inshore In the channels between 
Tapiantana <201) and Behuan (203) Islands and betwten Sa 
luping (200) and Buhuan (203) Islands, currents are irregular. 
Heavy talc np* which sometimes have the appearance of break 
ers on shoal*, frequently are present in the southern entrances 
to these channels Tide rips are numerous in the area southwest 
of Tapiantana Island (201). 

SomoUi Gromp (204 -VJR) Tidal currents are very wrong in 
the channel*, especially in those with the main axis lying north- 
•cw—southeast Velocities of 4 knots occur in the channel be¬ 
tween the northwrw end of Tonquil Island (204) and Mamad 
Island (205). During wrength* the current sets nonhward or 
westward about 2 hours after low watrr at Cebu and southward 
or eastward about 2 hours after high water at Cebu. The slacks 
occur about I hour before high and low waters at Cebu Tide 
rips and sw irls are generally encountered near shoals and where 
there n an abrupt change m depth, especially when current and 
wind are opposed There is very little current in the channel be¬ 
tween Bucutua (206) and Bulan (207) Islands or off its north¬ 
ern entrance Of? the north side of Tooquil Island (204) in the 
vicinity of Gunula Red < 208) there is little or no tidal current. 

Jolo Groap (211-218). Tidal currents follow the coast and 
are very strong, up to 5 knots being experienced in the narrower 
channel* Through the channels between Bulkunn Island 
(211) and the 2 points at the mouth of Patocol Bay (212). 
tidal currena attain a maximum velocity of 215 knots 

Along the coast near Jolo Harbor (214). tidal currena are 
generally semidiurnal and have considerable velocity. The 
strengths set wewward about 2 hours after low water at Cebu 
and eastward about 2 hours after high water at Cebu. The slacks 
occur about I hour before high and low waters at Cebu. In the 
channel* among the islands northwestward of Jolo Harbor 
(214) rhe tidal currena are rather wrong. 



Od the west end of Ox Can Island (234), currents follow 
rhc general direction of the 20-fathom curve. About 4 mile* 
louthweae of the aland, the current entering the Sul a Sea was 
observed to set to the northwest. due west of the aland, to the 
north; and north of the aland, in a northeasterly direction. The 
current from the Sulu Sea Sows southwesrward from the north 
of Laparan Island (233) and southeastward to the south and 
southwrst of Doc Can Island (234). Inside the 100-fathom 
curve south of Doc Can Island (234), H was ohaerved to set in 
an east-southeasterly direction approximately parallel to the 
shore Between Lapsran (233) and Doc Can (234) Islands 
currents set parallel to the channel, northward and southward 
In the deep-water area midway between Doc Can Island 

(234) and Pearl Bank (235). the currents set about north and 
south South of thn area and of Pearl Bank (235). the sets are 
to the north-northwest and to the south and south-southwest 
A set to the southwest has been observed 4 miles south of Pearl 
Bank (235) North of Pearl Bank (235) the southward cur¬ 
rent divides, pan flowing to the east and pan to the west of the 
bank Inside the 50-fathom curve to the west, the sets are to the 
northwest and to the south South and southwest of Pearl Bank 

(235) near the 50-fathom curve, the current from the Sulu 
Sea was observed to set approximately east or parallel to the 
depth curves 

In the area between Cap Island (231) and Pearl Bank 
(235), as a rule, slack water occurs from 1 hour before to I hour 
after local high or low water, but the time occasionally varies 
by as much as 2 or 3 hour* either way. presumably because of 
the combined effect of Sulu Sc* and Celebes Sea tides 

Moderate tide rips may be expected in bad weather, as well 
as strong cunents at the edges of all hanks Moderate tide npi 
haw been observed off the west shore of Cap Island (231), 
south and west of Deatobato Island (232). in the channel be¬ 
tween Laparan (233) and IXx Can (234) Islands, between 
Doc Can Island (234) and Pearl Bank (235). and at the edges 
of the bank west of Pearl Bank (235). 

Very heavy tide rips have been observed between and at the 
edges of the shoal extending west from Doc Can Island (234) 
and the shoal to the northeast of Pearl Bank (235). On a calm 
day a line of 3-foot talc nps was observed extending from Doc 
Can Island (234) nearly to Pearl Bank (235). 

D*mm* hlund (236) unj ttamij Currents take various 
directions near the olands and shoals in the vicinity of Dammai 
Island (?36). bur in the unobstructed areas the strengths let to 
the Dorth-northwest and to the south-routhcast. The strength 
will rarely exceed 2 knots Slack water generally occurs about 
I hour after high and low water 
f/Wr Mtf of Juunuui (219-256). The average direction 
of flow of trial currents ui the area east of T.wnawi Wand ,i 


ods In the vicinity of Cacatan Island (241) and Midchanncl 
Bank (242). currents set parallel to the channels The flood, 
entering Tap~n Paswge (244), sets in a north-northwest di¬ 
rection. (he ebb m the reverse direction Currents flow in the 
P«*aget between the islands west of Kxnapusan Island (245) 
parallel to the axes of the channels, but north of the channels 
they are derated ® »«* *Kh the flood In the are. north 

of the Kmapussn Islands (245> ood south of T.po Island 
(246) ’ k>od sets to the west-northwest and the ebb in the 
reverie doecnon. Thn flood current progresses as far as the 
vxuuty of Bakeke (250) and Baturarw <?5I) Islands hrfnr. 
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There a considerable current in the vicinity of Sulade Island 
(215) off the southwest end of jolo Island. A current of 5 
knots has been observed between Sulsde Island (215) and 
Jolo The northwestward strength occurs about 2Vj hours after 
low water at Cebu and the southeastward strength about IV* 
hours after high water at Cebu The slacks occur shout V« hour 
before the tunes of high and low waters at Cebu 

Inside the shoals at Maimbung Bay (216) the current a nor 
noticeable, but in the offing it is strong and irregular 

In the channel between Damocan (217) and Pita (2lfl) 
Islands, the currents attain a velocity of 3 knot. 

1 *pu! Croup (2/9-225). Tidal currents are strong m the 
channel between Lugus (219) and T.pul (220) Islands, reach 
mg a velocity of 6 knots, at tunes, in the narrow part. The cur¬ 
rents set northwestward on the flood and southeastward on the 
ebb. 

In the channel between Larmnusa Island (221) and the 
eastern point of Siasi Island (222) the ndal current a very 
strong at springs The flood sets from east to we« and then 
north through the channel, the ebb from north to south and 
then east. 

In the channel between .Siasi Island (222) and Lapac Island 
(224) the tidal currents set northward on the flood and south 
ward on the ebb. rexhing a maximum velocity of 5 knots dur- 
mg springs. 

The currents are strong in the channel between Lapac (224) 
and Tapaan (225) Islands, reaching a strength of about 6 
knots during springs There are dangerous tide nps along the 
KNithern pare of the channel at the edge of deep watrr. wherever 
the strong ebb current meets a swell from seaward 

Pun X uiurjn Group (226-2.1/) The ndal currents over Fa 
vomc Bank (226) and Pangutaran Reef (227) are strong and 
irregular and generally let northward and southward with swirls 
ami tide nps in the vicinity of the shoak The northern edge of 
the banks is often marked by heavy tide rip*, especially during 
the non beast monsoon season or when the wind a against the 
current. 

The tidal currents run fair with Pangutaran Passage (229) 
and attain a maximum velocity of about 4 knots 

In the area hetween Pangutaran Island (228) and Op Island 
(231) the tidal currents are strong over the banka, the strengths 
Kttmg approximately northwestward and southeastward, but 
both direction and strength are modified by the many shoals in 
this area. In the vicinity of Sail Rock (230) the currents set 
almost north and south with a velocity of 3 to 4 knots. The 
northward strength occur, .bout 2\, hours after low water at 
Cebu and the southwatd strength, about 2 hours after high 
water at Cebu Slacks occur about 1 bout before high and low 
waters at Cebu. The current is generally semidiurnal even dur¬ 
ing periods of diurnal tides. 

Cup lilunJ (21/) lo Prurl Bunk (21J). Trial currents take 
various directions around these islands and the otf-lying hanks 
and shoals The prevailing direct ions of the strengths, where un 
obstructed, are north-northwest and south-southeast, and they 
may attain a velocity of 6 know between Doc Can Island (234) 
and Pearl Bank (235); elsewhere the currents ire somewhat 
weaker. 

In the viciniry of Cap Island (231) and between Cap Island 
and laparan Island (233) the strengths set to the north-north¬ 
west and to the south-southeast; the maximum velocity a ri-m t 
3 knots. 
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il is turned to the northwest Thu current meets the flood flow¬ 
ing to the north through Tandungan Channel (249) at about 
the latitude of the north end of Tandungan Island < 248). 

In the open-water areas tidal currents only occasionally ex¬ 
ceed 2 knots, but in the channel between Tumbagaan (239) and 
Sugbai (240) Islands, in Tapaan Passage (244), and in the pas¬ 
sages between the islands west of Kmapusan Island (243). 
currents may attain a maximum velocity of 6 knots. 

To the northeast, currents attaining a velocity of 3 knots are 
found in the channel westward of Pasegan Guimha (247) In 
Calaitan Channel (232), the currents sometimes reach a veloc¬ 
ity of 4 knots and are very bad, especially at the junction of 
Calaitan (232) and Sipungut (233) Channel* with Tandun¬ 
gan Channel (249). 

Oflshore, southeast of Tandubas (234) and Secubun (233) 
Islands, the tidal currents flow parallel to the reef edge with a 
velocity of about 1 to 2 knots; the flood sets northeastward 
Through the reefs, rise currents set fair with else channels, with 
a maximum velocity of 6 knots. 

At the southwest end of Tandungan Channel (249). the 
tidal currents, in the channel Itetween fiauang Dakula (236) 
and the islands northward, reach a velocity of 4 to 3 knots in 
restricted areas during spring tides. At high water there are 
cross currents setting on the reefs, particularly on the flood On 
the falling tide and at low water the flow is along the channel 
axis. 

In unfavorable weather, heavy ride rips will be met in the 
channel between Tumhagaan (239) and Sugbai (240) Islands, 
in Sugbai Passage (243 >. Tapaan Passage (241), in the vicinity 
of Kmapusan Island (243). and at the south entrance to chan¬ 
nels between the islands west of Kmapusan Island < 243). These 
nde rips are generally heaviest where general depths considerably 
increase or decrease abruptly, as at the south entrance to chan 
nels between the Kmapusan Islands (243). 

Tntitlnui Bty (238) nnJ titimi). Among the islands and 
shoals south of Tawitawi Island, the general direction of the 
flood is northwest, bur deviates to conform to definite channels 
In the eastern part of Tawitawi Hay (238) the currents set 
northward on the flood and southward on the ebb at a velocity 
of about 3 knots. Off the northwest end of Banaran Island 
(239) the current is reported to be less than 2 knots 
Tidal currents arc not very strong in Bslimbmg’ Channel 
(260) north of Bilatan Island (261), The currents coming 
from the western part of Tawitawi Bay (238) set fair with the 
channel. 

Southeast of Tawitawi Bay (258) in deep water, currents 
are weak (ind irregular. In Baileyro Channel (262) the cur- 
rents arc strong and the water frequently is roiled To the south¬ 
ward, in Simunul Channel (263), the currents are strong and 
set fair with the channel. Near Laa Island (266) the currents 
set northeast and southwest with an average velocity of 3 knots. 
There is little current in Batu Batu Bay (267) or Luuk Sula 
Bay (268). Outside, the tidal current sets northeastward on 
the flood. 

Entering Tawitawi Bay (258). a 3 to 5 knot current may be 
encountered with strong eddies and rips which will twirl a 
destroyer. Course at 15 knots speed must be altered 20 to 30 
degrees. After passing through the rips the current sets to the 
east on the ebb axsd to the w-est on the flood 

Whirlpools and tide rips are found in the vicinity of Manuk 
Manka (264) and Simunul (265) Islands. Off Bongao (270) 


the current sets northwestward and southeastward Tide rips are 
frequent off Tampat Point (271) on Bongao Island (270). 

TjuUnut, norib tonti. Tidal currents along the north coast of 
Tawitawi Island are weak. The flood current from Sibutu Pas 
sage (278) sets northeastward along the north coast, meeting 
the flood from cast of Tawitawi in longitude 120* 11' E 
On the northwest side of Sanga Sanga Island (272) the tidal 
currents flow north and south at a velocity of 2 to 3 knots. 

In the small channel between Bato Bato (274) and Bakhau 
Dakula (275) Islands the currents attain a velocity of 4 to 5 
knots In the channel west of Bakhau Dakula Island (275) the 
currents are weak. Tlie flood tidal current apparently sets into 
both north and south ends of Luuk Saul (276), the north end 
of Manalik Channel (273), beginning about 3 hours after low 
water The ebb sets outward, beginning about 2 hours after 
high water, 

In Tataan Pass (277) the flood sets northeastward and at¬ 
tains a velocity of I knot. 

Sibutt, Pasugt (278). The currents in the passage generally 
set north-northwestward on the flood and south-southeastward 
on the ebb, slack water usually occurring within I to 2 hours 
of low or high water. The south-going current is much stronger, 
presumably because of the permanent Borneo coast current. 
The flood current through the passage is deviated to an easterly 
or southeasterly direction off the northwestern coasts of Bongao 
(270) and Sanga Sanga (272) Islands 
During the period of the southwest monsoon the flood sets 
northward and the ebb southward, but the current has been ob 
served to lag several hours behind the change of the tides Cur¬ 
rents at this time varied in strength from 0 to 4 knots 

During part of the period of the northeast monsoon, the cur¬ 
rent was observed to set continuously to the south Its strength 
varied from a slight amount to an estimated 6 knots. 

On several patrols southeast of Sibutu (279) the current was 
observed to set eastward or westward at 2 to 4 knots—west war.I 
when the current in the passage is to the north, and eastward 
when the current in the passage is to the south. This is a pro¬ 
nounced tidal current; considering the southerly current as the 
ebb, maximum ebb and flood occur about Vi hour after and 
before ebb and flood at Tawitawi 
Sihutn Group (279-287). The currents in the various chan¬ 
nels west of Sibutu Island (279) follow the trend of the chan- 
nels and have been observed to have the same lag as those in 
Sibutu Passage (278). 

In Tumindao Channel (280) the flood current sets south¬ 
ward and the ebb northward, attaining velocities of 2 to 4 
knots at springs The currents change approximately at the times 
of high and low waters at the shore. Strong currents sweep 
around the ends of Sibutu Island (279). There arc strong cur¬ 
rents in the channel which leads into North Lagoon (282). 

Currents of 2 to 4-knots have been experienced in Meridian 
Channel (283). The currents change approximately at high 
and low waters at the shore. The maximum current near Purdic 
Patches (284), at the north end of the channel, is less than 2 
knots. At the south end of the channel, on the edge of the bank 
southwest of Frances Reef (287). there are strong tide rips 
and overfalls. The flood current which runs here with excep¬ 
tional strength, frequently with a velocity of 3 knots, sets south¬ 
ward and southeastward over the edge of the bank. 

The tidal currents run strongly in the channels in the vicin¬ 
ity of Bajapa (283) and Riddells (286) Reefs: the flood sets 
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KwthwMd and westward and the ebb northward and eastward 
with a velocity of 2 to 2Vi knot*. 

(7) Borneo, norlbueil coeil. (Fiouafi III - 4). 

Brunei Bey ( 288 ). Tidal current* ofl the coast arc weak, 
having a velocity of about Vi knot; the flood tea to the south- 
wc*t. the ebb to the northeatt following the coa»r. They are often 
matked by the monsoon drifu During the southwest montoon, 
the current ofl the western coast of Labuan (289) ten con- 
tinuoutly northeastward, running parallel to the coast at a rate 
of Vi to 1 knot In November, with light winds, else current 
occasionally sets southeastward In Keraman Channel (290). 
tidal currents are sometimes very strong. 

Kimenu Bey (29/). In November, ofl the mouth of the 
Papar River (292), a northwestward set ol Vi knot was ob- 
served. The tidal'currents ofl the southeast extremity of Tiga 
Island (293) are irregular and are influenced by currcna in the 
orting. set up by temporary or constant winds The ebb runs 
east northeastward; the flood occasionally flows southwestward 
In December the current otdinarily sets between cau-northeust 
and southeast and attaint a velocity exceeding Ya knot. 

Geye Bey enJ Jen,lion Herb or (295). Oflahorc from June 
to December, the set has been observed to lie northeasterly with 
a velocity varying from Vi to I Vi knots. 

Jmken hlerJ (296) lo Sempenmengio Point (299). The 
coast between Usukan Island (296) and Makarang Point 

(297) is subject to heavy rollers. From Tambaluran Point 

(298) to Sampanmangio Point (299). the rollers are heavy 
along the shore. Ofl Sampanmangio Point (299) during the 
summer, the current has been observed to set in a continuous 
northeasterly direction at a velocity seldom exceeding I knot. 

Belebei Siren (303). Tlie flood current sets to the east, the 
ebb to the west, at a maximum rate of 2 Vi knots. The velocity of 
both currents is much influenced by the winds. After a suc¬ 
cession ol westerly winds in October and November, the cur¬ 
rent sea constantly to the east, slackening only on ebb; while 
m July, after unusually line weather, it sets in the opposite direc¬ 
tion at the same strength, \\ to 23^ knots. 

In Bangucy South Channel (305) there arc heavy tide rips 
Vt mile south ol Ten Foot Rock (306). Heavy tide rips occur 
also m Mallawallc Channel (307) I mile east-northeastward 
of Passage Reef (308). In the channel the flood runs eastward, 
the ebb westward, with a velocity of 2Vi knots at springs 
(8) Borneo, eeil coeil, (FtoURll III - 4) 
leibuk Kner (312). The maximum velocity of the ebb is 3 
knots. Tidal influence is felt in the river 20 miles from the en¬ 
trance. 

SenJeken (315). Taganak Patches (313) ate occasionally 
marked by tide ripples. Strong currents are reported in the vi¬ 
cinity of Taganak Island (314),ofl Sandakan (315). The tidal 
currents in Sandakan Harbor (316) turn at high and low water, 
the ebb attaining a maximum velocity of 2 knots at springs, and 
the flood, 1 V* knots Along the wharf, the current frequently 
sets in a reverse direction to that in the harbor. 

SanJeken (315) lo Drnl Helen (320). Between Sandakan 
(315) and Tambisan (317), the flood current sets northwest¬ 
ward and the ebb southeastward, rarely attaining a rate of 1 
knot. Between Tambisan (317) and Dent Haven (320) the 
currents arc stronger, the flood setting to the north and the ebb 
to the south at a rate of 2 to 3 knoa. Ten miles from the coast 
thetc is a southeasterly current which increases during ebb 
and slackens during flood. 


At Sentry Bank (318). there is an almost constant set be 
tween northeast and southeast at a rate of Va to I V knots, the 
velocity being influenced by the tide*. 

Deni Heim (320) enJ luiniiy. In Dent Haven (320), the 
current sea northward 3 hours before high water and southward 
3 hour* before low water. Between Dent Haven (320) and 
Labian Point (321) the currena run at a rate of I Vi to 3 knoa 
Both velocity and direction of the currents are variable in this 
vicinity. 

Denel Bey (322). The flood generally flows in a southerly 
and westerly direction, and the ebb to the north and cast. How¬ 
ever, these directions may vary. They turn at the times of high 
and low water. Along the north shore, the westerly flood and 
easterly ebb attain a rate of 1 knot at springs, while at the south 
shore, the currenu have little velocity and are variable in direc¬ 
tion. At Tatagan Island (325) and around Baturua Reef < 326) 
the tidal currents run very strongly. 

Sibuko Bey (332). Between Bum Bum Island (327) and 
Beaufort Reef (328), the flood sets to the south and west, and 
the ebb to the north and east with considerable strength at 
springs. In Liguun Channel (329). the currents have the same 
direction and a velocity of 1 knot at springs There arc heavy 
overfalls on the cast tide of the reef of the Ligitan Group (330). 
South of Ligitan Island (331) the current runs at 2 to 3 knots, 
creating whirls and heavy overfalls. 

At Treacher Passage, between Bum Bum island (327) and 
the mainland, the flood current sea southward, the ebb north 
ward at 3 or 4 knou at springs The maximum velocity is at¬ 
tained in the northern part of live channel. 

In Friedrich Haven (333), west of Ligitan Channel (329). 
the currenu have a velocity of Ya knot. The flood sets to the 
southwest, the ebb to the northeast. South of English Spit (334 > 
the flood current sets west-northwestward at Vi knot and the 
ebb, east-southeastward at % knot. Ofl the eastern extremity of 
Sebatik Island (338), the flood ament sets northwestward at 
I Va knots, and the ebb southeastward at 1 Vi knots. Currents 2 
knots stronger than these occur ofl Tinagat Rock (335). 

The ebb current ofl Tawau (336) begins Vi hour after high 
water, and attains a maximum velocity ol 2Y knots at springs 
The flood commences Vt hour after low water and has a maxi 
mum rate of I Ya knou at springs. 

West of Sebatik Island (338), in Coal Mine Reach (340). 
the ebb current begins I hour after high water and attaint a 
maximum velocity of 2 V knots at half tide during springs 
The flood commences Wa hours after low water and has a 
maximum velocity ol 2 Ya knots at springs. At times both ebb 
and flood run at a rate ol 3Vi knots ofl Grassy Point (339) 
and ofl the disused pier. 

The velocity attained in the Kalabakang River (341) is Vi 
knot, in the Simandalan (344) and Serudong (346) Rivers 
about I knot. The ebb current, at springs, sets sharply around 
Adolphy Point (343) at the mouth of the Simandalan (344) 
and over Pilot Bank (342). In Merlin Channel (345). which 
connects the Simandalan (344) and the Serudong (346). tidal 
aments enter from both directions but do not exceed a rate of 
1 knot. 

The Siboekoe River (347) is reported to have a bore above 
the village. Pangeran Anan (not located on the chart). It oc- 
curs shortly after low water from about 3 days before to 3 days 
after spring tides. The advance of the wave is rapid and can be 
heard a considerable distance up the river. The velocity of the 
flood and ebb currenu at springs is 3 Vi knoa. 
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Srtojop Ritrt ()48). In rhc delta, both flood and ebb cur¬ 
rents arc strong. the ebb attaining a velocity exceeding 3 knot* 
after a heavy rainfall. Tidal aments are fell as far up the river as 
Malmau (349). 

Bom/or or Tanahmtrab < 33 0) and Tar ok an <33/) lilandt. 
On the outer side of Bocnjoe of Tanahmcrah (330) and Tara- 
lean (331) Islands, the current flows uninterruptedly to the 
south-southwest or southwest at a rate of H knot during flood 
and 2 knots during ebb. In Tarakan Anchorage (332), a cur¬ 
rent of 4 knots has been observed Eastward of Mcnoeloen 
(333), the flood current sets strongly northward and the ebb 
southward. 

Botlongan Riitr (357) and riemitj. Generally the flood 
current is noticeable as far as the Belugau River (339) and 
toward spring tides, as far as Sclor Point (360). The general 
strength of the flood is 1 L3 knots and the ebb 2 Vi knots; at the 
Belugau River (339). the ebb may reach -I knots after floods 
caused by heavy rains. 

At the Tcmcnggah River (336). the channel west of Mening 
(333). the flood sets southward and the ebb northward and they 
turn about the times of high and low water 

At the mouth of the Makapan (334), the flood current sets 
west-northwestward about 1 hour after low water, and the ebb 
sets cut-southeastward about the time of high water. 

Maratota hland (36/). The prevailing southeasterly current 
sets across the reef off the southeastern extremity of tfse island. 
Near the southern point there is a strong northerly counter-cur¬ 
rent. Strong tidal currents arc felt off the southern end of llahaba 
Point (362), particularly at springs; at the entrance to the 
anchorage a short sea is caused by a southeasterly current 

To the west, at Kakaban Island ( .363), the prevailing south¬ 
easterly current sometimes attains a velocity of 2Vj knots At 
Malalungan Reef (365). to the southwest, the current gener¬ 
ally sets southeastward along both sides of the reef, but occa¬ 
sionally there is an eddy to the north along the western side. 
At springs, the east-southeasterly ebb current from Pantui Mouth 
(.371) is noticeable cast of Malalungan. 

Brraot Riitr (367). In the Beraoe River (367), the e!>b 
and flood currents run 7 and 5 hours, respectively The ebb be¬ 
gins hour after high water, attaining a rate of 3 knots at 
springs and I Vi knots at neaps; the flood commences (4 hour 
after low water and has a velocity of 2 knots at springs and I 
knot at neaps 

Nortlicastward from the mouth of the Beraoe River (367), 
between Dcrawan Island (366) and the shore, the flood cur¬ 
rent runs southward, the ebb northward East of the reef sur¬ 
rounding the island a southeasterly oceanic current runs at a 
rate seldom exceeding I knot. 

In the channel cast of Gocntocng Island (370). between 
the outer buoy and inner light buoy, the direction of the tidal 
currents conforms with that of the channel; between the inner 
light buoy and the cast point of Gocntocng Island (370), the 
flixxl sets west-northwestward and the ebb east-southeastward. 

Tandtoenghotajahoraya hland (372). The tidal currents 
arc weak at the anchorage. 

Mangkalihat Point (373) In the great bight southward of 
Mangkalihat Point (373) there is a constant eddy in a north- 
erly direction along the coast of Borneo, with a rate of Vi knot, 
just outside this point there is a constant south-going current. 

Sangkotltrang Bay (37 4). The tidal currents in the bay are 
negligible. 


19) CiMm, north and util roatli. (FIGURE III - 5) 

Along the northern coast, the currents appear to be irregu 
lar and fairly strong, especially between Stroomcn-kaap (388) 
and Manado (393)- In June, an east-southeasterly tidal current, 
with a rate of 2to 3 knots at neapa. was observed. There ap 
pears to be a continuous eastward drift along this coast. 

Totgotan It land (37 8). There is an irregular current of 2 to 
2Vi knots in the channel between Toegoean (378) and 
Mapeti (377) Islands and also in the passage eastward to 
Mapoeti Islands (377). . 

Dondo Bay (38/)• A strong current frequently sets by Lin- 
gian Island (379), which is just west of Dondo Pomt (380). 
Strong currents have also been observed in the passage between 
Sunatang Island (383 ( ) and Babandji Point (382). North of 
Dondo Bay (381) the current frequently acts to the north past 
Paligisan Point (384). 

Kapat Snail (387). A current of 1 to 2 knots runs through 
this passage between Silando Islands (386) and Stroomcn-kaap 
1388) on the northwestern point of Celebes. 

Kandi Point (389). Immediately cast of Kandi Point (389) 
there is a strong current. 

Manado Bay (393). After heavy rams, there is generally a 
very strong outflow from Manado River. 

Satngbttar (394). Breakers and tide rips mark the edge of 
the reef around Naeng Besar (394). 

Bangka Strait (396). The flood current runs westward, the 
ebb eastward through Bangka Strait (396). Between Bangka 
Island (400) and Poeisan Point (401) the velocity is from l 
to 3 knots. 'I he flood sets westerly south of Gangga (397) and 
Talisc (398) Islands. Between Talise (398) and Bangka 
(400) Islands it sets northward forming rips off the north point 
of Talisc (398) where it meets tlsc current that flows north¬ 
eastward along the north coast of Celebes. 

Near the eastern shore of Talise (398) the tidal currents 
are weak except between Talise <398) and Kinahahoctan 
(399) Islands where they are sometimes very strong. 

There ate rips ofl all the salient points in Bangka Strait and 
heavy races to the north and northeast of Bangka Island (400). 

110) Ctltbtt, rail coait. (FIGURE III • 3) 

Lrmbtb Itland (403). Between Bcntcnan (405) and Lem- 
bch (403) Islands, there is a constant northerly set along the 
coast with a rate of 1 to 1 Vj knots. 

Through Lrmbch Strait (402), the flood current sets north 
ward and the ebb southward at a rate of 3 to 4 knots at springs 
in the narrowest parts. 

Tommi Gull. Little or no tidal current has been observed in 
the gulf, but along the edge of the barrier reef fairly strong 
tidal currents have been encountered. There is also a strong 
current running out of the river in Goruntalo Bay (408) on the 
north side of the gulf. 

C. General circulation. 

There is remarkably little seasonal change in the circulation 
of the surface water of the Celebes Sea, but the adjacent areas 
arc more affected by the monsoon drifts (Figures ill - 7 and 
III • 8). By far the greatest amount of water flowing into the 
Celebes Sea passes in a southwesterly direaion through the pas¬ 
sage between the southeast coast of Mindanao and the Talaud 
Islands; the axis of this drift is near the coast of Mindanao, and 
strong currents are frequently encountered close inshore. After 
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entering the Celebes Sc* the water move* in a general counter¬ 
clockwise direction and passes out ol the area off the north cant 
nl Celehes and through the northeastern part ol Molucca Pas- 
sage. During the aouthwea monsoon. from May to October, 
there it a more or leu constant westerly drift across the north 
central part of the Celebc* Sea, but during the northeast mon 
soon, from November to March, this current turns southward 
and joins the easterly drift off the north coast of Celebes near 
longitude 122“ E. The current north of Celebes, however, has 
an easterly set throughout the year. 

During the northeast monsoon there is a rather constant 
westerly or southwesterly set thtough the Mindanao and Sulu 
Seas, hut during the height of the southwest monsoon, in Au¬ 
gust and September, the direction of this drift is reversed 

There is usually a southerly drift from the Sulu Sea into the 
Celebes Sea through Sibutu Passage (278) and other straits 
in the Sulu Archipelago, hut there is apparently a flow in the 
opposite direction during spring and early summer. 

A southerly set out of the Celebes Sea through Makassar 
Strait characterizes tlic northeast monsoon, and this current 
usually persists through the southwest monsoon, although it is 
less constant during the spring and summer months'because of 
an opposing drift in the southern part of Makassar Strait. 

There is a northeasterly current throughout the year in the 
western part of Molucca Passage between Celebes and Halma- 
hera, but there may lie southerly sets in the eastern part of this 
passage, particularly during the northeast monsoon. 


A. Sets. 

(I) Amounti of its. 

The monthly variation in the amounts of sea is shown in 
Fwurr III - 9. The 4 areas differ slightly in the monthly dis¬ 
tribution of the amounts of sea but. in general, the sea is least 
disturbed during April, May, and June and is roughest during 
December and January. Calms and low seas (amount 2 or less) 
occur more than 50% of the time. High seas (greater than 
amount 5) have never been recorded for the Celehei Sea area; 
they occur more frequently along the northwest coast of Borneo 
than in the other 2 areas 

In 1 able III - I are shown the amounts of sea for the -I areas 
during the 2 monsoon seasons, November through April 
(northeast monsoon) and may through October (southwest 
monsoon). t 

Tabib III . I 

AMOUNTS OP SEA DURING MONSOON SEASONS 


Ata* 

Percentage of Observations 

Calm Low Mimci* Hk.ii 

No ol 
Observations 

1 

No. Apt. 

7 

61 

y> 

2 

127 


Ms, Oh 

* 

69 

10 

I 

IR6 

2 

No*.-Apr 

10 

12 

16 

2 
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U., Oh 

19 

M 

19 

2 
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I 

No. Ap*. 

II 

41 

41 

I 

211 


M., Go. 

6 

22 

IT 

1 

164 

4 

No. -Api 

22 

61 

II 

_ 

117 


Mar On 

22 

6a 

10 

— 

172 


? 2 . Sea ami Swell. 

The appearance ol the surface of the ocean is described by 
the terms sea and swell. Sts refets to waves caused by local 
winds, whereas tutli refers to waves which have progressed be¬ 
yond the influence ol tlsc winds The direction ol sea is usually 
determined by the wind, whereat the direction of swell may be 
entirely independent of the wind It frequently hap|>cnt that 
both tea and swell are present at the unit time. 

The data lot sea and swell apply to offshore conditions In- 
formation of this type is desirable in planning operations re 
quiring aircraft carriers, as well as those requiring the transfer 
of personnel and heavy equipment from large to small vessels 
Thu information will also lead to a more accurate estimate of 
the effectiveness of sound-ranging equipment; a rough sea will 
cause a high background-noise level and variations in the strati¬ 
fication of the water layers, which may produce differences in 
the ranges obtained by sound equipment. 

Although at present the exact relationship between turf and 
offshore tea and swell u not known, the following generaliza¬ 
tions will help in making an estimate of turf conditions if the 
sea and swell conditions arc known (1) There is an abrupt 
inc rease in wave height where the depth of the water is lest than 
of the wave length in deep water. (2) The waves break 
where the depth of the water is approximately 1 to 3 times 
the wave height in deep water. (3) The breaker height n 
greater than the height of offshore waves, and it will vary with 
different beach gradients. 

The sea and swell data used for this study consist of ships' 
observations for the following 4 areas. (1) Molucca Passage 
and Pacific Ocean. (2) Sulu Sea. (3) South Chin* Sc* (north- 
west coast of Borneo), and (4) Celebes Sea (Figures III - 9 
and III • 10). 


Although low seat predominate throughout the year, there is 
a greater percentage of low seas from May through October than 
during the winter months. Conversely, there it a greater per¬ 
centage of medium teas from November through April than in 
the summer months. There it no seasonal variation in the per- 
centage of high teas in the 3 areas in which they have been re 
corded 

12 ) Dirtrlion of itsi. 

A monthly analysis ol seas by direction cannot be made from 
the available data, but the summary in Taiii.ii III . 2 shows the 
seasonal distribution of seat by the direction from which they 
come. 

Tahir III . 2 

SEASONAL DISTRIBUTION OF SEA BY SOURCE DIRECTIONS 
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A*ra 

lACMNf 


SF 

S 

5W 

W 

NW 

N 

Observations 

1 

N~-Ap, 

j 

40 

17 

4 

6 

6 

9 

y 

127 


Ma» -On 

a 

4 

a 

16 

10 

2* 

10 

l 


\96 

2 

Nov.-Apr 

10 

46 

16 

4 

1 

2 

2 

4 




M.r -On 

19 

6 

12 

to 

17 

16 

II 

4 


216 

1 

No. Apt 

II 

II 

17 

2 

2 

4 

1 

| 


211 


May -On 

6 

10 

11 

1 

10 

41 


I 


611 

164 

4 

Nuv-Am 

22 

21 

9 

1 

1 

7 

9 

■ 


147 


Ma. -Oct 

22 

a 

10 

II 

16 

21 

6 

6 


172 


The seas arc predominantly from the northeast from Novcm- 
ber through April and from the south or southwest during the 
rest of the year. In general, the direction of the seas is more 
variable from May through October than from November 
through April. 

lit R r 1st ion t hip helueen u i»J snd its. 

The tabulation of winds by direction (Table III - 5) shows 
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1 def,m,c OPHd l io a with thr compilation oimi by dmon 

(Table III-2). 

Table III. 1 

SEASONAL DISTRIBintQN OP WIND BY SOURCE 
DIRECTIONS 
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Dunn^c the ttorrhciui monicoo teuton (November through 
April) there it a larger percentage of moderate and high twell 
in Area* I and 2 than during the touthwew montoon tnton 
Area* } and 4 do not »how very great teatooa! variation Area J 
hat a higher percentage of moderate and high twell than any 
of the other area*, etpecially from May through October. Area 


4 has the least swell of all the area*, with 96*97% of amount* 2 
or leu throughout the year 

12) Dieet/iom of ,u*U. 

The data are too few to give a monthly distribution of 
“nounu of swell by the direction from which it comes, but. 
Table III - 5 show* the seasonal distribution 
Tabu III - 1 

SEASONAL DISTRIBUTION OP SWELL BY SOURCE 
DIRECTION'S 

Pmemagr of Ot-erv.r«-u No of 

. No__ Observation. 


No. Aar 


M « W 

•4 12 1 

• At 


»W W NW N 


The prevailing direct ion of both winds and mi » northeast 
from November through April and south or southwest from 
Octoher through May. The degree of correlatoo a greater in 
the winter season because the northeast monsoon is the stronger 
Thu is shown by the greater frequency of medium, rather than 
low or calm, teas during the winter monrht 

Although the data for wmd force are not to complete as those 
for wind direction, there u a correlation between wind velocity 
and height of sea. The average wind velocity u 8 knots or leu 
except in Are* 3. which area has a slightly higher wmd velocay 
than the other 3 areas and also has the greares. percentage of 
medium and high seas The percentage of calms (wind) u 
highest in Areas 2 and 4; these areas also have the greater per- 
ccnrage of calm teas and the smaller percentage of high teas 

B. Swell. 

II) Amount of tmU. 

The percentage distribution of twell by amount u shown for 
each of the 4 areas in FlGURR III • 10 Although twell of amount 
3 is a long, moderate swell. „ „ indicated separately smee .t u 
desirable to include it with high swell for some purpose* The 
partially enclosed Sulu (Area 2) and Celebes (Are* 4) Seas 
have a higher percentage frequency of calm than either the 
Molucca Passage and Pacific (Venn (Area I) or thr South 
China Sea (Area 3). Low twell predominate* throughout ail 
the areas Tabulation of the dan by monsoon seasons show* the 
seasonal variation in amount of swell (Table III - 4). 

Table 111 . 4 

AMOUNTS OF SWILL DURING MONSOON SEASONS 


* Er f* 7* 41 t I — J I J IT ITJ 

**•»<*• > « » I 2 »l M » | ||2 

« -22 '! •*-»»« * in 

**"<*■ « 1*4* IJ 2 I I ML 

The prevailing direction from November through April is 
northeast From May through October the prevailing direction 
u south or southwest The percentage of observations of no 
swell it greater, and the direct axis arc somewhat more variable 
from May through October than from November through April 

H. Sea-Water Characteristics 

A. Surface and suhturfate temperature. 

The annual variation of surface water temperature, when 
combined w.th syu.pt k meteorological data, n useful m fore- 
casting fog and in other weather forecasting Extremes of watet 
temperature, which adecr thr performance of personnel and 
equipment, mux be taken into account in planning amphibious 
operation* Subsurface temperature gradents in the open sea 
are the chef factor. , n determining the paths of sound ray*, 
and thus delimit the cdrcnvmess of underwater sound ranging 
equipment Familiarity with these conditions, therefore, will 
ad a submarine to av«d detection by diving to the optimum 
depeh ami conversely, ill inform surface vessel, concerning 
ranges and depths at which enemy submarines are likely to he 


(I) Sestonsl .srmtiom of lorfste temperature. 

(a) Horiumul dtunhutum There u no significant hot,- 
aontal variation in surface temperature in this area 

<*> Tempee^mee ,< ng . Extreme temperatures at the sur 
f«t range from 76 a> 88* F The annual mean monthly 

sSTwTrs; 3 , ^r F ,n ^ ” 

(c) Ite. There u no ice in this area. 

(J) R eUiouMp he tmeem u* mi mr fmfemmm. Mean 
« and au temperature, usually do not dider by more than 

L ,hc » e-r *• muha Nn P mnun 

art generally higher than air temperatures 

(r) Fog There n to fog m thr, area. but m.st or hare 
may be encountered occasionally. 

(2) VsrUliom of temper store uitb depth. 

The average temperature at 300 fret is 73.7* F.; the range 
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AMOUNTS DESCRIPTION HEIGHT IN FEET 
0 NO SWELL 0 — 1 


3-4 MODERATE 


cwvunvt % or oosr»v*rto*i 


Fictni. Ill -10 

Frequency dutribution of uixxinnof twell 
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u Horn fiO to 84" P, which is somewhat greater than the 
range at the surface There u less seasonal variation at JOG (eet 
chan that at the surface, but the highest temperatures occur in 
June The temperature at 300 feet may be as much as 28* P, 
lower than that of the surface water, but the average difference 
is 9.4 F. The temperature is usually constant to depths of 130- 
175 feet and may be constant to depths of 300 feet or more on 
occasion; temperature gradients just lie low the surface are not 
common The maximum reported temperature gradient per 

100 feet is 13 # F. 

B. Surface and subsurface salinity. 

Salinity changes in surface waters near shore may affect water 
circulatory systems and electrical systems that utilize the con¬ 
ductivity of sea water. Marked variations of salinity with depth 
in the open sea will increase the density gradients Sufficiently 
to alter the trim of a submarine when diving. 

II) Seasonal v trillion of i or face salinity. 

(a) Horizontal distribution. In northern summer (June, 
July, and August) salinity values between 33 and 34 para per 
thousand ate found in the Sulu Sea and Tomini Gulf; through¬ 
out the remainder of the area salinity values exceed 34 para 
per thousand. In northern winter salinisy values are generally 
lower; salinities of 34 parts per thousand or above are found 
only in the Molucca Sea and in the Pacific Ocean. During this 
season salinity values generally decrease from northeast to 
southwest, with a minimum value of 31 parts per thousand in 
Makassar Strait. 

(b) Sal truly range. The mean annual surface salinity is 
34.03 parts per thousand F-xtreme values of 30.91 and 36.20 
parts per thousand have been recorded. Inn salinities below 
12.30 and above 34.73 parts per thousand are uncommon. Sur- 
face salinity near the islands may lie appreciably lower than in 
the open seas, owing to fresh-water runoff. 

(f) liletlntal tond nastily. The average conductivity at 
the surface is about 0.037 reciprocal ohms, with extremes of 
0.047 and 0.070 reciprocal ohms. 

121 Variation of salinity with depth. 

The average salinity at a depth of 300 feet is 34.62 para per 
thousand, 0.59 parts per thousand higher than at the surface 
The minimum value at 300 feet is 33.20 and the maximum 
37.74 parts per thousand. 

C. Density. 

11) Horizontal distribution of surface density. 

Sea surface density values in the open sea arc similar through- 
out the area, averaging about 1.0215. However, submarines 
have reported that when patrolling near the mouths of large 
rivers and near shore, localized areas arc sometimes encountered 
in which the density changes suddenly, prolubly because of 
incomplete mixing of inflowing fresh-water with the sea water. 

12) Variation of density with depth. 

The density gradients in this area depend largely upon the 
variation of temperature with depth as the salinity gradient is 
negligible. 

ID Use of density gradients by submarines. 

Density layers requiring ballast changes of 2.000 to 19.000 


pounds arc frequently encountered below 100 feet. The average 
depth at which these density layers occur is about 150 feet. 
There is considerable variation in the development of these 
layers, but there is no indication from submarine reports of a 
predictable seasonal change. It is improbable that submarines 
will be able to balance on these layers at any time, although 
one submarine reported static balance obtained at 260 feet in 
February. 

D. Acoustic conditions. 

11) Seasonal variation. 

Echo-ranging conditions are usually fair throughout the 
area at all times of the year, except when the background-noise 
level is high. Assured echo ranges between 1,500 and 2,000 
yards, therefore, may lie expected away from the islands. Only 
rarely will heating of the surface layer produce very bad sound- 
ranging conditions with echo tanget of less than 750 yards. The 
maximum recorded range at which screw noises have been 
heard in this area is 10,000 yards, and pinging of surface vessels 
bat been heard at a maximum range of 12.000 yards. 

12) Variation with depth. 

On the rare occasions when there is diurnal surface heating 
or “afternoon effect," a submarine may be able to avoid detec¬ 
tion by remaining at periscope depth, but usually it will he ad¬ 
vantageous to dive to depths greater than 150 feet. Submarines 
in the area have reported that they were sometimes able to avoid 
detection by diving below the density layer at depths of 130 to 
300 feet, but often no protecting layer will be found at any 
depth. 

(J) Hack ground noise. 

The high noise level caused by reef-dwelling organisms is 
usually the limiting factor to sound-ranging near the islands 
and reefs. These reef noises may be troublesome to distances of 
3 miles or more. Even in the open sea, fish noises arc often 
prevalent, and rain squalls and high seas may drown out all 
other sounds When the water is sufficiently deep for submarine 
operation near teefs, the high noise level and false echoes pro¬ 
duced there will assist submarines in avoiding detection. 

E. Transparency and color of water. 

The degree of transparency determines the distance below 
the surface at which submarines and mines, as well as teefs and 
shoals, are visible from airplanes and surface craft. It also de¬ 
limits the effectiveness of diving operations and the use of 
underwater cameras and telescopes for photographing and view¬ 
ing wrecks, mines, submarine nets, etc The color of the water 
may determine the most favorable type of paint to be used on 
vessels and mines. 

(I) Transparency. 

The degree of transparency is governed by the amount of 
suspended material in the water The commonest method of 
measuring transparency is to record the average of the depths at 
which a white 'Seethi disc” disappears and reappears when 
lowered and raised from a ship. 

Only 8 transparency observations have been recorded for 
this area, all northeast of Mindanao. Of these observations, the 
minimum Sccchi disc reading is 69 feet, the maximum is 141 
feet, and the mean is 102 feet Transparency decreases near 
land, owing to the disturbance of bottom sediments by waves 
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•nd currents, as well as to (he amount of impended material 
carried into the tea by rivera. 

12J Color. 

The color of tea waicr it measured by comparing the color 
of rhe water, ai »cen against a white background, with a colon* 
metric scale known as Ford's Scale This Kale consists of a 
copper sulphate solution to which are added varying amounts of 
a solution of chrome yellow; pure copper 'sulphate solution a 
designated as Forel 0. On the spectrum, Ford 2 approximates 
Fraunhofer line P, and Ford 20 it near Fraunhofer line E. Eight 
color observations have been recorded for the area northeast of 
Mindanao; 5 of the obaervations record Forel I, the remainder 
Forel 2. In shallow water near the islands and reefs the color 
of the water u modified by the color of the underlying bottom 
materials, and near river mouths color corresponding to Ford 5 
or 6 may be encountered when there is considerable fresh-water 
runoff. 


34. Bottom Sediments 


Knowledge of the distribution of bottom sediments in water 
shallower than 100 fathoms is important in predicting under¬ 
water sound conditions, in mine warfare, and in planning land¬ 
ing operations. 


A. Characteristics of sediment types. 

The characteristics of the types of bottom sediments found 
on the narrow shelves bordering the Celebes Sea and adiaccnt 
waters in depths less than 100 fathoms ate shown in Table III • 

6. 

Table III - 6 
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B. Horizontal distribution. 


(II Halmahtra mod adjacent islands. 

On the open stretches of the shelf off Halmahera, off the 


smaller islands of rhe group, and in the straits between the 
smaller islands, the bottom sediments consist of alternating 
patches of sand, total, and ilont. The bottom is firm and lor 
the most part cextuxally and topographically rough. The shal¬ 
lower bights and roadsteads, however, are apparently smoother 
and have somewhat more sand towards their heads, with fewer 
total and siont areas. On the other hand, the larger hays, such 
as Dodinga (3). Bneli (24), Kane (27), and Waisile (29), 
and the partially enclosed hays have nsJ in the shallow water 
at their heads. This is probably ol a sufficiently firm character 
to be classified as sand and mud lot acoustic purposes. Fringing 
coral reefs are not found in the bays where mud is found close 
inshore. The approaches ol these bays have rough sand and 
total bottoms. 

(2) Sangibt and Talmud Islands. 

These islands and numerous others in the chain stretching 
south toward the northeastern part ol Celebes have nartow, 
rough shelves of sand, total, and siont. The numerous banks 
among the islands have similar sediments. Tlie smaller, more 
protected bays sometimes have mud at their heads, but those 
which are open have sand and probably have smoother bottoms 
than the outlying shelf. 

(J) Mindanao. 

Along the southern coast ol Mindanao, the shelf is relatively 
wide as far as Flccha Point (63). hut narrows eastward The 
bottom is sand or total with occasional rock outcrops along the 
coast and patches of large totk and total fragments offshore 
The heads and mote sheltered pans of the deep bays, such as 
Sihugucy (52). Port Sibulan (37), and Dumanquilas OH), 
are soft mod 

From lllana Bay (62) eastward to Davao Gulf (82). in¬ 
cluding Sarangani Buy (77), areas of mud appear with the land 
The mud. except off the larger rivers, such as the Mindanao 
(71), and in small protected bays, is firm and should he classi¬ 
fied as land and mud lor acoustic purposes Coral is poorly de¬ 
veloped on this shelf, and reefs are absent. 

In I>avao Gulf (82) and off the cast coast of Mindanao the 
shelf inside rise UK) fathom curve is narrow, with sand and mud. 
mud, sand , totk. and total patches irregularly distributed. The 
distribution ol fringing reefs is also irregular. Around the north¬ 
ern shores of Davao Gulf (82), mud and sand extends close 
inshore, with a rough land, totk, or total bottom bordering the 
immediate shotc line. The westerly side of the inner gulf has less 
totk and the fringing reef* arc less developed than on the east¬ 
ern side. 

Northward from Cape San Agustm (92) past Pujuda (93) 
and Mayo (95) Bays to Catcel Bay (102), the narrow shelf is 
land, with a few scattered totk patches and with fringing coral 
reefs along the shore. There is a little mud in Pujuda Bay (93) 
near shore Between Catcel (102) and Lianga (108) Bays the 
shelf consists of land and totk patches, but these bays and the 
smaller anchorages arc mostly soft mud, with land neat the 
edges ol the fringing reefs 

Bislig Bay (104) has mud at its head, in shoal water. North 
ol Lianga Bay (108) to Siargao Island, mud is interspersed with 
sand, but the mud is probably firm and should therefore be 
classified as tatid and mud for acoustic purposes. Sand, totk. and 
total are found in the shallow water near shore. There ire oc¬ 
casional sttctchcs of land along the shore line, as near the mouth 
ol thcTago River (109) and at the head of Lanuza Bay (112), 
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scattered coral reefs. iend and cord occur near the 100 -fathom 
curve There a no fringing rref along the ahore 

Darrel Bay (322) has a mud bottom, probably soft, and the 
shores are partly bordered by fringing reefs and mud ( FKURR 
III • 11). The shelf between Darrel Bay (322) and the vicinity 
of Bum Bum Island (327) is tend and cord. Westward to Si- 
buko Bay (332) the shelf is mud but a bordered along the 
100 -fathom curve by a lend and cord bottom and coral reefs. 

From Cowie Harbor (337) south to the delta of the Boeloen- 
gan River (337), there is no fringing reef and no cord on the 
outer pan of the shelf The shore line and the inner pan of the 
shelf are made up of a leres of confluent deltas of several large 
rivers. The inner pans of the deeper estuaries, such as Cow* 
Harbor (337). are almost entirely soft mid. but the delta of the 
Boeloengan (337 > is somewhat sandy The sediments near the 
100 -fathom curve are apt to be somewhat sandier than near 


where the bottom immediately oflshore is also sandy The cen¬ 
tral pan of the larger eastern pomon of Hinaruan Passage, west 
of Bucas Grande Island (113). n toft mid. but the narrower 
western extenawn between Noooc Island (131) and Mindanao 
has a firm tend bottom Duugar Sound (123) has a tend bot¬ 
tom with nattered reefs 

Along the northwestern and western coasts of Mindanao, in¬ 
cluding Butuan (143), Gingoog (149). Macafalar (134). and 
Ihgan (137) Bays, the shelf is also narrow, in places lest than 
a mile wide In general, there is more mid than along the 
eastern coast, although occasional patches of tend and rock oc¬ 
cur; there is little fringing reef. Around Camigum Island 
(131). the shelf is sandy. 

On the western sale of lligan Bay (137) and along the 
western side of Mindanao as far as Zamboanga (176), the 
shelf is largely lend and rock with occasional stretches, noted 
on the charts as mid. which are probably lend end mid. eg, 
in Smdangan Bay (168). Fringing reefs are developed locally. 
(4) SuJu Arcbipdego. 

The bottom of the shallow till surrounding the numerous 
islands and coral reels of the Sulu Archipelago is tend and cord 
with occasional notations on the charts of rock. Except along the 
coasts, rock probably does not indicate ledges but rather large 
fragments of cord or rock detritus Near the islands the bottom 
is rough and broken with numerous reefs, but away from the 
islands, particularly to the northeast, there are large areas of 
relatively smooth lend bottom and cord fragments. 

(J) Northern Borneo. 

Along the west coast of Botnet) between Brunei (288) and 
Kimams (291) Bays, reefs and banks of cord occur over the 
entire width of the shelf, interspersed with tend and W end 
mid. However, few fringing reefs are present Both bays have 
mid with / end end mid near the shore. 

North of Kimams Bay (291) to Sampanmangu Point 

(299) , the outer pan of the shelf near the 100-fathom curve 

is broken by numerous coral reefs and shoals with mid in the 
deeper water between them The central pan of the shelf is 
mmJ and fairly level Mid bottom, probably mued with tend. 
extends to the shore, with scattered cord in shoal water and • 
fringing reef along the shore. The reef becomes more extensive 
and less patchy toward the north. • 

Off the northern tip of Borneo the shelf broadens; the bot¬ 
tom is rough and broken and consuts of lend. cord fragments 
and Hone. However, mid extends across the shelf west of Ban 
gue, (304) and Bslombangan (302) Islands and some a 
found in the channels between Bsngucy (304) and the smaller 
islands, and the mainland. The mud. which a probably mixed 
with und and therefore is not soft, extends into Marudu Bay 

(300) where the bottom is soft mud. 

Southward along the northeast coast to Sandakan Harbor 
(316 1 . the shelf is about 60 miles wide with a bottom principal 
ly of lend end mud. interspersed with cord patches and reefs, 
which are particularly numerous on the inper half of the shelf 
and produce a rough, broken bottom. The outer pan of the 
shelf is fairly level, with areas of lend end mud stretching for 
miles, uninterrupted by reefs. The Urge twys. such as Paitan 
(309). Marches (310). Labuk (311). and Sandakan Harbor 
( 316). have fairly soft mud bottoms with / end end mud be¬ 
tween the reefs off their entrances 

From Sandakan Harbor (316) to L'nsang Point (319) the 
shelf is mud. probably containing considerable lend, except for 


Off the delta of the Boeloengan River (357), mud (probably 
tend end mud) occupies moat of the shelf from the shore sea¬ 
ward. with tend and a few scattered patches of cord near the 
100-fachom curve. Southward to the Beraoc River (367) estu 
ary. coral reefs are extensively developed and occupy the full 
width of the shelf. Between the mouth of the Beraoe River 
(367) and Mangkalihat Point (373) u an extensive pUtform 
of rough cord bottom and tend dotted with numerous reefs, in 
one place extending about 27 miles offshore, mud. which should 
probably be classified as lend end mud. is restricted to the im¬ 
mediate shore line Between rhe reefs and the delta of the Beraoe 
River (367) the shelf u flat and the bottom is all lend The 
inshore part of the delta a somewhat sandy, and should probab¬ 
ly be cUnified as lend end mud. but the outer para are soft mud. 
Coral reefs are rrstriard to the vicinity of the 100 fathom curve 
and do not occur along the shores of this estuary. Two Urge 
coral pUtforms. Maraiora (361) and Moeras (364) Reefs. 


From Mangkalihat Point (373) south to the equator, fring¬ 
ing reefs and lend are found along the shore The central part of 
the shell .s mud. probably largely send end mud. with cord tot- 
tom and a few scattered reefs occurring in the vicinity of the 
100-fathom curve However, cord is absent oti the mouth of the 
Sangkochrang River (374) and for roughly 20 miles to the 
east, and soft met mud covers (he bottom of the estuary and the 
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entirely a haem. but hard bottom* arc more often restricted to 
the vicinity of the 100-fathom curve. Along the northern cotut 
cast of Bolaangoeki Bay (392). the *helf narrow, and cotutiu 
of und. (orjJ. and patches of Hon*. There u a fringing reef along 
the ihore. Soft mud u found in the numcrou* small, sheltered 
bays, such as Himana (391), Bolaangoeki (392). and Kora 
Kora (393). 

The shelf bordering the southern coast of northeastern Cele¬ 
bes is very similar to that surrounding Halmahcra. It is narrow 
and consists largely of patches of und, corn!, and Hon*. The 
shore line u occasionally broken by shallow bays and roadsteads, 
such as Kema (40-1). Belang (406), and Kotaboen* (407) 
Roads, which arc somewhat smoother and sandier than the in¬ 
tervening stretches of shelf. Along the north shore of Tomim 
Gulf, und and mud also occurs on the central part of the shelf 
although und. (oral, and non* are still present. The small, pro- 
tected bays have mud. Offshore, in the vicinity of the 100-fathom 
curve, coral reefs are well developed Fringing reefs border the 
shore line except for a stretch of 20 miles to the west of the 
Gorontalo River (408), where they are apparently noc well 
developed. 


35. Biological Factors 

A. Algae (seaweeds). 

Large seaweeds which may interfere with landing operations 
do not occur in this area. 

B. Biolumincscence ("phosphorescence"). 

Night detection or concealment of PT boat*, submarines, and 
other craft arc seriously affected by the luminescence of their 
wakes and bow waves, owing to small light-producing organisms 
in the sea Although there are few direct observations on the oc¬ 
currence of biolumincscence in thu area, a comparison with 
other areas where similar light-producing organisms arc found 
indicates that biolumincscence probably occurs throughout the 
area during each month of the year, with the maximum fre¬ 
quency in August. Bnllianr biolumincscence usually occurs after 
periods of unusually fine weather. Elsewhere, luminescence un¬ 
der similar conditions has been reported by fliers to interfere 
with dark adaptation. 
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Chapter IV 


Page IV . I 


COASTS AND LANDING BEACHES 


•iU. General Description 

Bcmuk of the tremendous length and complexity of the 
coaan on the islands of the Celebei Sea Area (Figure IV - 
293), a complete coastal description would he far too Ion# for 
JANIS publication Many parts of these coasts, however, are of 
little strategic importance because of offshore dangers, steep 
cliffs, swampy shores, or remoteness from major towns, air 
facilities, 1 and centers of military resistance 

In preparing Chapter IV, areas of strategic importance on 
each mam island, island gtoup. or sector, were selected, descrip¬ 
tions of the immediate and adjacent coasts were prepared, and 
landing beaches that would give access to each area were plotted 
on maps and charts (Plans 3 to 61) and were described 

For each coastal area of strategic importance the chapter pre¬ 
sents. under headings < /) to (4), a general coastal description, 
designed primarily for the use of a ship master or naval com¬ 
mander rather than for a landing party. This description alto 
served at necessary background for the description! of landing 
beaches, heading (3), which follow The outline of description 
of each coastal area is. 

(!) Offlbore tone. 

Deals largely with area seaward of 3-fathom line. 

(2) Coastal topography. 

Description of general features of coatt, particularly land¬ 
marks, clifft. swamps, estuaries, and shore conditions. Beaches 
are mentioned merely as landmarks or to note their presence in 
areas not covered by detailed landing beach studies 

(II Anchorages. 

Deals largely with area seaward of 3-fathom line For an¬ 
chorages at major and minor ports, see also descriptions under 
Port Facilities, Chapter VI. 

(4) Dangers, to navigation. 

Deals largely, with area seaward of 3 fathom line. 

O) landing hooches. 

Detail supplementary to general coastal description of head¬ 
ings (/) to (4). 

(a) Single beach or group of closely relateJ beaches. 

1. Location and extent. Includes sue of beach and lo¬ 
cation with regard to landmarks and developed areas. 

2. Nearshore. Deals largely with area shoreward of 3- 
fathom line, bottom gradient, nearshore dangers, local condi¬ 
tions of wind, wave, and tide 

3. Character of beach. General description of beach 
itself and its suitability for landings. 

4. Adjacent terrain and exits. Topography inland and 
on flanks of beach, communication routes, facilities. 

(b) . it), etc. Seme el (e) fot other beechei of /erne 
coal tel segment. 

The reliability of each beach description is stated in the head¬ 
ing relative to the following scale: 


EXCELLENT—Aerial coverage available, good literature of re¬ 
cent date, good maps, no factual conflict*; little or no interpre¬ 
tation needed. 

GOOD—Aerial coverage optional, good literature of recent date, 
flood maps, no factual conflicts; now interpretation involved 

PAIR—No *eti*l coverage, fair to good literature often nor of 
recent date, fan to gt.«l map*; considerable interpretation re¬ 
quired. 

POOR—No aerial coverage, literature poor or old; map* mdif- 
fetent. much interpretation required. 

In Chapter IV, distances stated in coastal description, head¬ 
ings (/) to (4), whether over water or over land, are nautical 
miles In beach descriptions, heading (3), all distances are 
statute miles. 

Standardization of place names in the Celebes Sea area pre¬ 
sents peculiar problems. In Chapter IV, variants of the spelling 
of proper names arc shown in parenthesis, where there is any 
marked difference. Descriptive names and feature names arc 
given in English throughout English equivalents of common 
descriptive names and abbreviations are as follows 


Ak* IA 1 

liver 

Kuala < K.) 

tmt 

hsa. 1 I'i i 

bay 

la*, la. live. Uiw 



iilrr. rock 

(L) 

f f wwf 

IW..I (If > 

l*i«r, a teat 

Musts, M,tests 

esruatr or rivet 

floata* (1 1 

fr->wniAin 

• Ms) 

mouth 

lukrt, It «kn (lli 1 

hill 

Pss.f, Pass 

shoal, not. I.nk 

M. Iilswd, 1 . lsn.lt island 

Pilau. IVvisa IP.) 

Island 

IMsndrti 1 l.lis. > 

.•lands 

Rlffen 

irrli 

OtMZRW <Geb.) 
Grow (On 

mountains 

at 


lives 

C'nimni, Go*so*na 


Straat <5tr I 

■nan 

IG.. G«) 

mountain 

TandKang. 


Ksli IK 1 

Kami.— a (Kc i 
Katana (Kg < 

rivet 

• lla** 

iral. teal, coral 

TJWSLff** 

• TV) 

t*r*. postu 

h*», sew*.creel 

Knnl (Ktl > 

little 

740 

tea 


The coastal regions and landing areas of each of the 6 sectors 
described in Chapter IV arc summarized below. 

Hatmahera (Topic 41). Areas dficribfd are on the west and east 
coasts of the northern peninsula, on (he east coast of Kao* Bay, and on 
off lying islands, especially Ternate and Monxai. 

Sengtht and Taland lilandi (Topic 42) Important coastal feature* 
and leading beaches of all the major islands are discussed 

Mindanao (Topsc 43). Pour coastal segments are described The 
Sutigao area, in the northern part of the northeastern peninsula of 
Mindanao The Cagayan and Mi tarn is areas, including Macajalar and 
lligan Bays, of the north-central coast The Zamboanga Peninsula, the 
western etvl of Mindanao. The Davao Gulf area in mitheasrrtn Min¬ 
danao, including bays |iist east and west of Davao Gulf at well at the 
Gulf itself. 

Banian hland and the Snln Archipelago (Topic 44). Areas de¬ 
scribed are on Batilan and Join Islands and on small islands lying close 
to them No descriptions ate given for the other islands of the Sulu 
Archipelago some of which may be of sufficient strategic importance 
to require further study 

Sorihtaii Borneo (Topic 43). Six areas of special importance are 
described, Jrttelton, on the northwest coatt. Marudu Bay. at the north, 
and the Sandakan Harbor, Datvel Bay. Sibuko Bay. and Taralun Island 
areas on the northeastern and eastern coasts. 

Sonhern Ceiehei (Topic 46). The coasts and landing beaches of 
sections lying near ports or giving access to strategic cross-peninsula 
routes are emphasized. 

For each sector, generalized descriptions of segments of coast 
not described in the text will be found on the Plans. 
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41. Halm a her a 


A. Djailolo Bay and vicinity. 

( Plans 3 to 3. 7 to 10 and FKUIES IV - I to IV - 4. and 
IV-293) 


(I) Offihurt - 

(a) Sohot flay (Plan 7) TV be* landmark lot dm 
area it consp*uous SaJo Island, which In close to the roe* 
about I Vj mile* northward of Kaeikaer Pomi The approach so 
Sahoc Bay is over a weep sand bottom, and is clear to the 18-loot 
curve which In about 1.000 (cet od the beach Heavy swells 
run in the bay with the slightr* westerly wind and a heavy surf 
is experienced from December to April 

<*) Dymlolo flay ( Plans 7 to 10) D)a.lo4o Bay is about 
3^4 miles wide at the entrance and recedes about I mile* Its 
depths range from 22 to about 73 fathoms In Djailolo Road 
the 10-fathom curve is about 300 yards beyond the edge of the 
Irmging reef. The depth 1,000 yards from the shore averages 
about 23 fathoms. The bottom is mud. sand, or coral During 
the strong westerly winds which occur frequently during the 
north monioon. swells and turf are experienced in the bay 
The approach to the village of Djailolo is through a narrow 
channel in (he fringing reefs, apparently nav.gsble only by 
vessels of shallow draft. 

The approach to the village of Takaleka in the bight south of 
Djailolo Bay is over a gradually ilopng coral sand bottom The 
bight a open to the westerly winds and seas of the north mon¬ 
ioon 

12) CotUlml topography. 

(a) S-Aoe fl-y The land befund and also northward of 
bocsoepoe consuls of a narrow plain which rues inland along 
tv steep, winded slope* of Home Mountain. Southward from 
here there u a broad plain which extends inland for about 3 
miles and thence southward around a mountain peak. 3.703 
fee, high, to the head of Dj.dolo Bay Small horn can enter 

r ^r R,V 7 “ km ^ D,n R,,ef - «"K"* m 
ro Sahoe Bay about 3, mile southward, u nor navigable. 

*b) n,«lo/o fl-y The village of Djailolo lie, on the 
nonhern sale of Djailolo Bay. but cannot be seen from offshore 
as., is hidden b, mangroves. The bay. expo*d to the we* winds 
he, between Kailoepa Point and Goes, Pom, (FlCL'li IV | ) 

The smal coral Baboe* 39 fee, high and surrounded by , 
rcc( . '•« ^ mile northwe* of Goeai Point. ^ 

'T*. a " K ,,Un 500 'be low 

site*. The best o at the Djailolo wharf ** 

A cart road tuns westward to the village of Bobotuio 
Upe ***** A P-th runs southward 

John Island, in the entrance to Tofcr, Bay and 3 mile, south 
ol Goeai Point „ small and surrounded by a reef Of the several 
‘ - iage, located on rhe shorts of tho bay. Takaleka o the large* 
Sdangoli Point, situated about 7 miles south of Goeai P -nr 
« ^nortVtn ,,m.t of Dodmga Bay. Southarda£^ 


(I) Anthorsgtt. (See Chapter VI ) 

141 n**grri to m*i igstiom. 

There arc several shoals off the drying coaual reef in Djailolo 
Hay Aho about V, mile north-northra* of the islet Tofiri. 
*h-h l« 3 miles south of Goca. Point, is . drying rtef. and W 
mile farrhet to the northward is a 3 fathom shoal. The head ol 
Toftri Ba, u oUtrutttvJ by numerous charted detached reefs and 
shoals »h«h I* close seaward of the 3 fathom curve Pasir 
Umo. a 21,-fathom shoal lies 2 miles we* of Point Sidangol,. 

(i) LtmJtmg ht*tbtt. (Plans 3 to 10) 

***• % $«*"*> A (a)) Reliability 

FAIR. A sand, heach interrupted by 2 river mouths lies on the 
we* coa* of Halmahera Island at the head of Sahoc Hay. ex- 
ending south from the village Socw>epoc at I 09* N. 127 
^ E. for a distance of about 3Ik milt* It ts jxnsihlc that the 
Nrach continues northward from Soesoepoc as far as Tarot hi 
Pom,, a distance of about | ^ miles Shoreward of the 18-foot 
ntfVr the approach to the beach is clear, but caution should be 
exercised to avow! shifting sand bar. which lie near the center 
of the area between the mouths of the river, Umo and Din 
TTse steep firm beach is composed of sand The best place to 
Und .s on the section of the beach which between the mouth 
of the Umo Rivet and Scwocpor village Exit from the beach 
along the comtal „.,| which run. from Gorogoro village 

n a".iir ort , v,ii,kc “ V,IU ^ •***< 

Wo^dU* * Ti™ S ° eMr ° C Va ' lge * nd Dj,i - 

v ““f ™~»«ted b, an automobile road winch tra- 
verses the plain and serve, . repomd * fip located near the 
vdl.ge Ngaoo between the met, Umo and Din. The Umo 

“ ° OC ' l * nC ’ ■*» ^ *nd the Din River 
by a wooden btidge 

AtK» a i mortb 'W (Plans 7 and 8. Section 

A(bK FH-tars IV I m IV 2) Rel.ah.lny FAIR Sand, 
ex« in from of the village, of Djailolo and K.m- 
poctlfdjawa on rive north shore of Dgulolo Ba,. It u n*. 
ubk. however, .ha, numerous mull be*hes lie m break, ,n the 
manptne wesra«rd from Djailolo village. I * 04' N. 127 28' 

E. to Kaetkaa Pent. I 03' N, 127' 24' E. Undm.rk, for the 
* ' > ‘, ,npCikrd moun, ** n ‘Fkh/rii IV - 2) which 
r?r n ■* md . n %TU °* ,hc J bills which lie 

on Goea. Pomt. the Kxuhem entrance pom, to Djailolo Bay; 

2Lf! 59 b*b surrounded by a reef 

whxh les about V, mile rorthwe* of Goea. Point 

ro / h ?T h 4h0fc °' D,a,lo, ° ^ 

Z. T , , ^ u f ,nns,r * nxal ^ ««P« *» • point 

^OU, I mde south-e* of Dpulolo vdlage where there u a 


* 
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Beach on Nil »h.*c of ha, heiwcen T.uJa and ll.l.v., J..*.ng NW at nm Dpilalo Ha, toward D|«il.4o Mountain. I9JJ, 


shoal, least depth 12 feet. Shoreward in this immediate v«mit, 
the 30-foot depth lies about I .IKK) feet off the shore Here and 
ofl the pier at I)|atlolo the fringing reef is narrow, hut over the 
remainder of the area it is in general extensive t Pi an 8» 
During the strong westerly winds which occur frequently dur 
mg the north monsoon, swells and surf are experienced in the 
area. 

The beaches in this area arc composed of coral sand hut have 
outcrop of rock on them. They are narrow, steep, and soft 
under foot as they have a marshy hue. A pier, about 600 feet 
long, lies across the heath to deep water in front of I>)ailolo 
village. The landward V10 feet of the pier is of scone; the outer 
portion is wood. At the eastern end of the village, in the mouth 
of a small stream. 2 small piers lie in breaks in the mangrove. 

West of Djailolo the land behind the beach consists of a low 
plain which rises inland along the steep slopes of Djailolo 
Mountain. East of the village there is an extensive, fertile, well 
populated plain which swings in an arc westward around 
Djailolo Mountain to the shores of Sahoc Ray Exit from the 
beaches lies along a cart track which runs west from Djailolo 
to the village Bobopajo Northward from this point a trail leads 
to Socsocpoc. Socsocpoc may also be reached from Diailolo by 
an automobile road which traverses the plain The road serves 
the villages on the plain and runs close to 2 reported air strips. 
The 2 rivers are spanned by bridges, the largest a one-lane, steel 
bridge. 

<r I Djji/oIo Buy: htoJ (Plan 7. Section A(c>. FiGVRt 
IV • 2) Reliability FAIR A sandy beach, about I' * miles long, 
lies at the head of Djailolo Bay. extending northwestward from 
the village Toada. I 0 V N. 127 30* E. Landmarks for the 
area include the 3 small hills which lie on Goeai Point about 
3' : miles southwest of Toada. and the small coral islet. Bahoca. 


39 feet in height, which Ins about > - mile north*< st of Goeai 
Point. The approach to this stretch of cisact is obstructed by a 
2'■•-foot shoal which lies ofl the reef in ftont of Toada village 
and a few rocks and detached reefs which lie near the 
northwestern end of the area Ofl Toada village' the lunging 
coral reef is extensive, but northwestward it narrows and finally 
disappears into the sandy shore at Balisa village. During strong 
westerly winds, waves break heavily on tin- beach. 

The heath is composed of coral sand (Flt.t ki IV - 2 I It is 
narrow, moderately steep, and firm except at the northwestern 
cod of the area where it is soft under foot. The Diadocm River 
cuts across the beach near the center of the area. 

The land behind the heath in ihe vicinity of Toada consists of 
a narrow plain which rises inland along steep slopes to tin- lulls 
of the interior About 1 * mile northwest of Toada village the 
bills trend away from the coast, and the beach iv backed by the 
extensive Djailolo plain Exit from the beach in the vicinity of 
Toada lies along the trail which runs along the foot of the hills 
south to Baroc village Northwest of Toada the trail follows the 
hills as far as the village Todowongi. where it loops inland 
across D|aik>lo plain to Djailolo 

{J) 1 jkaUku < Plans 9 and 10. Section A <d>) Reliabil¬ 
ity FAIR. A possible landing lieach lies on the west coast ol 
Halmahcra Island in the bight south of Djailolo Bay in front of 
the village Takalcka. 0 37’N. 127 31* E. The best landmark 
for the area is small Tofin Island, surrounded by a reef, in the 
entrance to a bight about 3 miles south of Goeai Point. The ap¬ 
proach to this landing area over a gradually sloping coral sand 
bottom is obstructed by numerous charted, detached reefs and 
shoals which lie close seaward of the 30 foot depth. Ofl the 
village, the 30-foo* depth lies about 1,200 feet from the shore, 
which is lined with a fringing coral reef about 300 feet wide 
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Thu area it open to the westerly winds and scat of ihc north 
monsoon. 

The (oral-sand beach is narrow, sleep, and firm. It is cur by 
a stream which lies immediately south of the village. 

The land behind the beach consists of a narrow plain which 
rises along moderate to steep slopes to die mountainous interior. 
Exit from tlie beach lies along a trail which runs southward 
from the village Tafcalcka to the village of Sidangoli From 
Sidangoli village a trail crosses Halmahcra Island to the mouth 
of live Lame River, which empties into Kaoe Bay. 


(#) SHhngo/i. (Plans 9 and 10, Section Ate); Figure.v 
IV • \ and IV - -i) Reliability (i(X)I>. A sandy beach, about 2 
miles long, lies on the west toast of Halmahera Island north of 
the northern entrance point to IXxIinga Buy. The village of 
Sidangoli lies near the southern end of the area a short distance 
inland from the misuth of the Sidangoli River. The approach 
to this stretch of coast is obstructed by the 13 >4-foot shoal, 
Pasir Lirno, which lies about 2 miles west of Sidangoli Shore¬ 
ward there are numerous charted reels and shoals south of Sid¬ 
angoli, but north of the village live approach is dear to the 
fringing coral reef. During the north monsuon, strong westerly 
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Poim. (he coast m free from dangers and can be approached to 
within Vi mile The 100-fa thorn cun* In an average of 2V4 
mile* from the conn and the water thoalt gradually toward the 
shore. 

(2) Consul topography. 

R>d.nga Bay. lying between Saiangui. Point and Oba. a aepa 
rated from Kaoe Bay. on the emit coaat. by a narrow athmus on 
which the village of Dodinga a located. The coast of the bay 
has many mien Vi to mile long South of Dodinga Bay. as 
far as Dobegasi Point, a distance of lOVs mile*, the coast a low. 
but steep and clean. At Obu there a marshland between the 
shore and (he hills. Dobegasi Point a low and fringed by a 
narrow coast reef. 

(it Amcborsgei. 

There is good anchorage in the inlet at Dodmga village. It 
u easily approached by steering 78 1 for the 2 hills dose south 
of the village. 

There a no anchorage at Obu. The nearest anchorages are 
at Ternate and Dodmga (For details of anchorage at Tcrnatc 
see Chapter VI.) 

(4) Domgen to nnigoUom. 

The islands and reefs near the shore m the northwrattm par. 
of Dodmga Bay have been mentioned with Sxiangoii Point 
About 6 miles eastward of this point art some detached reefs, 
which I* as much as I Vi miles offshore About 3H mdes south 
cast of the same point In a 10-foot patch. 

In the southern part of Dodmga Bay. and 2 m.les north of 
Oh. Ftor is a reef marked by . be*on and corneal topmark 
Two shoals, of 3 % and 3 fathoms, lie 700 yards northeast and 
souther, respectively, of the be*on Two others of 43* and 
"iVi fathoms lie I mile northwest of thn beacon, and a group 
of reefs lies about I mile easenortherae of it. In the channel be 
!h«l! Umt Wil a,vl ,hc litotr 0/1 Go««ap.ng there are 

Pasir Radja. located 33* miles northwev of Dobtnu Pbmt 
comma of 2 an,II,. on which sand usd broken^oraJhacc « 
cumulated. At high water springs they are entirely submerged 
but may be located by the dacoloranoo of the water, at nSn 
High water a few points of the northern atoll extend above the 


(it Unding beoebet. 

P ' 4 ! ***** ' P *:« * 9. Seetmn A(f)) Relobdir, 
FAIR A small landing beach lies at the head of Dodmea Hav 

0t Dod,n * :a V,,U *- »»' N. 127 ‘ 

. “ ,hc *PPro«hes to the small pocket beach irc 

obstructed by a number of charted reefs and shoals, there is Hear 

SSXS; wn ” 1 ' "■* -■ - * «-* - - 

*7? ^ b ~^ 1 ” ■*>•• .Mi- u» 

* 1’• l h “" d “‘“"'"g Th. h^h „ .rf, 

-^rKS 

"* l ~ k ’ ™ 
The beach lies on the western side of the nrhmua 2 m.les 


o covered with low hills, which rise along moderate slopes from 
i the shore. The li k a r a River, however, flows through a break in 
r these hills A road follows up this river valley across the hills 
on the east coast of the isthmus to Bobancigoe village, a landing 
place m Bobunc Bay at the head of Kaoe Bay A trail alio runs 
touch from the beach eo the village of Tcwe and north around 
- rhe shore of IXidinga Bay to Sidangoli village. 

(t) GoUlo—S ofr (Plans 3 and 9. Section A(g>) R c - 
Iuhdity FAIR A sandy beach about 2 miles long lies on the 
•ouch shore of IXairnga Bay between the villages Soft*. O' 44’ 
N. 127- 33’ E. and Galala. 0* 43'N. 127* 35' E. It is possible, 
however, that the beach continues as far northeast as Tcwe vil¬ 
lage and as far south as Lolco (Goerabatil village The ap¬ 
proach to the stretch of coast north of the beach area is obstruct- 
rd by the shoals lying od the southern shore of Dodinga Bay. 
Ofl the beach and to the southward, the coast is low but steep 
and clean, except for the reefs Pasir Radja. which lie about 2 
mdes northwest of Dobegasi Point 

The narrow, steep, firm, coral-sand beach is fronted in places 
by a frmgmg coral reef and widely scattered, small detached 
reefs At the vdl.ge of Sofl/i a small landing jetty lies across 
the beach Numerous large streams cur the beach along this 
stretch of coast. (FlOUM XII - 19) 

In general the land behind the beach consists of a coastal 
r U ‘" * '«»•"* »h*h rue. along moderate to steep 

s^P« to the mounts,nous suvrior. At a few points, however, 
ihc hills rise steeply from the shore On the moderately wide 
plain behind Soflfi village there u an air strip 3.400 feet long. 
Trails in this ares follow the coast along the plain but along the 
steep urn comtnun«oons are ma.nta.ned by canoe. At the 
northern end of the area a trail rum northeastward from the 
village Tornkoe .slam to the head of Kaoe Bay on the css. oust 
of Hslmshera Island 

C Hiri and Ternate Islands. 

(Plans 3 to6.10. and 11; Figures IV. 5 to IV . 12) 

(It Of/,bore eomt. 

TTje 100-fathom curve lies about * m ,,e ofl the tout of 
Hu. Islsnd and the depths toward shore decrease abruptly. Ter- 

lyng to the north- 

ward, by a clear channel nearly I mile wide 

Tens,r R«d fl the open ro*Wd o (1 the .outhourern sale 

,V ‘ " ,V • *>• Ciamme Umo 

Channel, the southwestern approach to Ternate Road, lying be- 
t*t*n Tctnare and Talore. hs, . \e*u depth of 19 fathoms m 
the famvay (Figure IV • 8). 

In Ternate Row! the shore u bordered by . coastal reef of 
coral wluch narrow, from 400 yards width m the north to 

nTu.,£^‘., ,n "‘“b* f* ,hW •1‘ogethcr 

TTk 3 fathom curve Ire, at a durance of about 100 yards and 
the IWathom curve about 200 yards beyond the edge of the 
"'IS®?'.?’? fa,hom 'he water deepem 
,ound h m,,e °«‘horc. 
bu, the ^ * d,unul and 1 *emid,urnal ,«Je. 

T. , Pfr,l0nUf “ m SP«V highs and spring low, of 

2nde, may come*. The h.ghest water level unde, such 

m * aM r- **« 2-3 feet 
Above and 1.6 feet below mean sea level. 

A strong current sets through the road at tunes High water 
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'» accompanied by a current setting to die northward and low 
water by a current setting to the southward. 

(2) Catiilal topography. 

Hoi Island is about I 'i miles m diameter and rises to a 
conical peak 2,(M»5 lect high (FIGURE IV - 9). The coast is 
ililly along the northeastern side and on the west at Point Kao- 
Tjmu There is a fringing reef at the latter point and also along 
the north, east, and south sides from Saka to Tafraka Point 
Ternate Island is akiut ' miles in diameter and is almost 
entirely composed of a conical active volcano, Mount Ternate, 
V6 2"i feet high The eastern slope of the volcano is the most 
undulating and gradual, the northern and northwestern sides 
drop more sharply to the water level ( Flt.UHl IV - 10). In the 
w ide collapsed crater, which is wooded, a new and barren conc¬ 
has risen. Two clefts on the northwestern side continue as ra¬ 
vines all the way down to tin- shore. On the north-northeast side 
there is a bare black rib uf lava extending from the crater to 
the sea. where it ends in a broad, high, perpendicular cliff called 
Ha toe Angoes Point There are small crater lakes at the north¬ 
western end of the island and I at the southern end The latter, 
ulxiut » miles from the town ol Ternate, is separated from the 
sea by a ridge only Ml feet high. 

Ternate Island is densely wooded, except in the south and 
southeast where there are coconut plantations and extensive 
fruit orchards Many villages dot the coastal regions. The town 
of Ternate stretches along the eastern coast from the village of 
Folxiko northward to the village ol Mcngkas.tr 
The toast around the island is steep-to hi places, with alter¬ 
nating shelving sandy or gravel beaches There are narrow 
coastal tcefs but almost none that dry The shelf is narrow, it 
attains noticeable width only on the southeastern side, where it 
loins the Tidore shore The longest stretch of I teach and coastal 
plain is the narrow strip extending on the eastern shore from 
Fobolcuc southward through Ternate to Toboko. The coastal 
plain is shorter on the south and is stcc|scst on the west side of 
Flea'll IV . V Trnulf IiIjhJ, /< 10a u the island Landings at high tide by shallow-draft landing 

Hydrographic dun uf Tcttuic Ruud craft should lie possible in the Ice of the island in all seasons. 
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nt A-'tormgeu (See Chapter VI.> 

' 4) Da ”g*rs to navigation. 

... it si —*■« - 

passage between Ternate and ><„ th " nj,C “* ,hc 

—• -—utr; " ni - h ' h 

,5> L*"ding hrathet. 

tm) " m ldmd ' no,,ht *" *~k (Plan , 0 W. 


B'an Reliability FAIR A small beach is situated on the 

o «• nTt .rV 4 !^ I,m ,*' u,h of N *° ,a0cdoc 

The innmlrh . k. ^ * nor,hc,n '"<«« point of the island. 
^n JZZ > I m fh "“ d ” f a moderately 

J* ? Wafd °< '** -now. frmg 
2LX ^ ^ *?* ’ hR, ‘ “ *•« * mixture of 

o^I^^ h'k 44 ” ' ,, ' ,C,hch ™ «"*W Pl-cc 

the north S h heavy surf arc encountered during 

“" h “™“ ^ • k*kcd by J 
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slopes which roc co chc central peak Exit » possible along a 
frail which encircles the island. 

(6) Hiri lilanJ, loulbrail taail bra.b <Pi AS 10. Section 
B( b)) Reliability POOR A beach possibly lies along the south¬ 
east coast ol Hiri Island at about 0 5J' N. 127 19' E. between 

Togolobc Point and Talraka Point The approach co this stretch 
of coast is c Icar os’er a steep bottom to the scaw ard edge of the 
narrow, fringing coral reef. The beach is composed of a mixture 
of coral and volcanic sand Several villages are situared along 


the shore in this area Behind the heath, moderate slopes rise to 
the steep forested volcanic tone, which reaches an elevation of 
2.065 Icet. The trail which encircles the island runs close to the 
shore in this vicinity. 

<r> Ter note lou n beaeh. (PLANS 5. 10. and 11, Section 
C<a>; FlGUBES IV - 6) Reliability GOOD. 

I. Location and extent. A sandy beach interrupted by 
numerous shore installations lies on the southeastern shore of 
Ternate Island in front of Tcrnacc town at 0 -17' N, 127 2V 
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E Landmark* I or the town include the Kajah’t pier, palace, and 
mosque a( rhe northern end of ihe area, and a conspicuous 
mosque at the southern end of the area (FlOURl! IV - 6). 

2. Nearshore, The approach ro this icrctch of coaw, 
over a sleep sand bottom. is clear lu ihe seaward edge of the 
f ringing coral reef which is about 1,000 feet wide off the ten¬ 
ter of i he town. Northward and southward the reef narrows to 


land, the plain is planted with coconut and fruit tree*. Exit from 
the beach may l>c had along the streets of the town, which con¬ 
nect to a road that runs along the cast coast of tile island Hus 
road in turn connects to a tart track which completes the cir¬ 
cuit of tlie island. (FlttURI s XII • 10 and XII • II) 

(J) Kafoi Mrrjb Point btacb. (Plans 5 and 10. Sec¬ 
tion C(b)) Reliability FAIR. A possible sandy beach lies on 
the southeast corner of Ternate Island, surrounding Kajoc 
Mc-rah Point, 0 46* N. 127' 22' E. The approach to this 
stretch of coast lies through Ciamme l.umo channel and is dear 
to the seaward edge of the fringing coral reef. Fie,tint IV I I 
shows the southeastern end of the island with Tidorc Island in 
the background Offshore the bottom material is largely sand 
The beach is composed of a mixture of volcanic and coral 
sand with the former predominating. It is narrow, firm, and 
steep. Two streams cross tin- beach and divide it into f almost 


blow from the west to northeast sector, but from July to October 
they blow, usually, from the southwest to south-southwest sec 
tor East w inds are very rare Heavy squalls occur occasionally. 


ine tollers ate experienced 


exists when currents set southward 


(FlouKI IV • fi). In general, 
at a few points where impernv 


led sand lias create 


structures, ins 


id water At the norths 


If sandy beach separated li 


terrain 
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coral reef and backed by a plain planted in coconut and fruit 
tree*. which ri*e along moderate to »tcep slope* to the peak of 
Mount Ternate. A cart track, together with the road which com¬ 
pletely encircle* the island. lie* immediately behind the beach. 

(/) Aft beach. (Plans 5 and 10, Section C(d)) Relia¬ 
bility FAIR A imall po*»iblc landing beach lie* on the writ 
coast of Ternate Island in front of Afc village. 0 -18' N, 127 
17' E. The approach to this wretch of coa« over a weep sand 
bottom is clear to the 30-foot depth, which lies about 300 to 
1,000 feet offshore. Shoreward the beach is lined with a narrow, 
fringing coral reef. During strong westerly winds a heavy surf 
breaks on the beach, which is composed of volcanic and coral 
sand. It is narrow, firm, and steep. A small stream crosses the 
beach a short distance north of Afc village. Immediately be¬ 
hind the beach there is a narrow plain which is planted in coco¬ 
nut palms and fruit trees. A short distance inland the plain 
rises along moderate to steep slopes to the peak of Mount Ter- 
natc. A cart track, which encircles tlie island and is passable to 
motor vehicles only in the dry seasop. lies immediately behind 
the beach. 

(g) Togalo—HamJinga beach. (Plans 3 and 10, Sec¬ 
tion C(e)) Reliability FAIR. A possible landing beach lies 
on the west coast of Ternate Island in the vicinity of Togafo 
and llancdmga villages. 0 49' N, 127 1 17’ E. Approach 
to this landing area is over a steep sand bottom and it clear to 
the 30-foot depth, which lies alxiut 300 feet offshore Shore 
ward the approach is clear to the fringing coral reef. High surf 
it occasionally experienced along this stretch of coast during 
the north monsoon The volcanic and coral sand beach is steep, 
narrow and firm. In this area the steep slo|«es of Mount Ternate 
descend to the narrow, well-wooded plain which lies immedi 
atcly behind the beach. A cart track which encircles the island 
lies along the seaward edge of the plain 

(A) Lakoeha beach. (PLANS 3 and 10. Section C(f)> 
Reliability FAIR. A small possible landing beach lies on the 
western shore of Ternate Island in front of the village Uhocha. 
0° 30' N. 127- 18' E The approach to the beach, which is 
lined by a narrow, fringing coral reef, is dear. The 30-foot 
depth lies about 5<X> feet from shore. Heavy surf may lie ex 
petted on the beach for periods of I to 4 days during live north 
monsoon. The narrow, steep, firm Ixrach is composed ol a mix¬ 
ture of volcanic and coral sand Fresh water, considered by the 
natives to be unsuitable for drinking, may be had from large 
Tolire Lake, which lies on the coastal plain about Vi mile north- 
cast of the village. The coastal plain, immediately behind the 
beach, is planted with fruit trees and coconut palms. It rises 
inland along the moderate to steep slopes of Mount Ternate. 
Exit from the beach lies along the cart track which in general 
follows the coast around the island 

(i) Takome beach. (Plans 5 and 10. Section C(g)> Re¬ 
liability FAIR. A possible beach lies on both sides of Takomc 
village along the shallow bight on the west coast of Ternate 
Island between Doekoinadihi Point. 0 50' N. 127 ’ 18' E. and 
Mari Sarsara Point. 0° 52' N. 127 r 19' F. The best landmark 
for the area is the main peak on Hiri Island, which lies about 
I Va miles north of Mari Sarsara Point. The approach to this 
stretch of coast over a steep sand bottom is clear to the 30-foot 
depth, which lies 200 to 400 feet offshore. Shoreward, the ap¬ 
proach to the narrow, steep, firm, volcanic sand beach is clear. 
Heavy surf is experienced along this stretch of coast during the 


north monsoon. Fresh water, which is not suitable for drinking, 
may be obtained from little Tolire Lake. The Takomc River cuts 
across the beach near the southern end of the area. The land be¬ 
hind the beach consists of a well-wooded plain about I mile 
wide. Inland it rises along the moderate to steep slopes of Mount 
Ternate. A cart track which encircles the island lies on the plain 
behind the beach about Va mile from shore at the southern end 
of the area and about I mile from shore at the northern end. 

(;) Patir Pottib Poini beach. (Plans 5 and 10. Section 
C(h)) Reliability FAIR. A possible landing beach, about IH 
miles long, lies on the northeast shore of Ternate Island on both 
sides of Pasir Poetih Point, 0 52' N. 127" 20’ E. The best land¬ 
mark for the area is Hiri Island the shore of which lies about 2 
miles northwest of Pasir Poetih Point. The approach to this beach 
area over a steep coral and sand bottom is clear to the 30-foot 
depth, which lies about 800 feet offshore cast of Pasir Poetih 
Point, but which west of the point swings about 2.000 feet sea¬ 
ward. Shoreward the approach is dear to the fringing coral 
reef. During the north monsoon, swells break heavily on the 
fringing reef. The beach is composed of a mixture of coral 
and volcanic sand with the latter predominating. Large quan¬ 
tities of volcanic debris may lx encountered on the reef and 
beach. Immediately behind the beach the well-wooded coastal 
plain rises about I Va miles inland along the steep to moderate 
slopes of Mount Ternate. A cart track which encircles the is¬ 
land lies a short distance behind the beach. 

(A) Halve Angoei Point beach. (Plans 5 and 10. Sec¬ 
tion C (i); FlttUKi IV • 12) Reliability FAIR A small pocket 
beach lies near the center of the northeast coast of Ternate Is¬ 
land immediately southeast of Batoe Angocs Point. 0 50' N, 
127” 22' E. The beach is easily recognized as it lies adjacent to 
the diffed, rocky end of an old lava flow. The approach to this 
landing place is clear to the 30-foot depth, which lies about 
1,000 feet offshore Shoreward the approach is clear to the vol¬ 
canic sand beach strewn with volcanic debris (FlGURB IV - 12). 

At the upper limit of the beach there is a low cliff behind 
which lies a coastal plain about I mile wide that is planted with 
coconut palms and fruit ttccs. Inland the plain rises along the 
moderate to steep slopes of the main mountain peak of the 
island. A cart track which connects to the Ternate town road lies 
dene behind the beach 

(/) Batoe Angoei Point—Toemboekoe Point beach. 
(PLANS 5 and 10, Section C(j)) Reliability FAIR. A possible 
landing beach, about 2 Va miles long, lies on the northeastern 
shore of Ternate Island between Batoe Angoes Point, 0 50' N. 
127 22' E. and Toemboekoe Point. 0 49' N. 127 23' E. The 
best landmark for this area is the town of Ternate, which lies 
about I Va miles south of the southern end of the area. The ap¬ 
proach to this stretch of coast is clear to the seaward edge of the 
fringing coral reef. Heavy seas and surf are ex|xricnced from 
December to April. Heavy squalls occur occasionally. Currents 
run northward on the flood and southward on the ebb. 

The beach is composed of a mixture of volcanic and coral 
sand. It is narrow, firm, and steep At the northern end of the 
area great quantities of volcanic debris arc strewn over the 
beach and reef flat A number of streams cross the beach in the 
southern half of the area. The plain behind the beach is planted 
with coconut palms and fruit trees. About I mile inland it rises 
along the steep to moderate slopes of Mount Ternate. The 
greater portion of the area is backed by a cart track. The road 
northward from the town of Ternate lies a short distance be- 
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!,UmJ NE ,~n 

U*A.ng Ntt toward II,r, Island I* 


hin.l thc tart track over thc touihrrn Kill of (hr area hut ton 
nct ” "> 11 ■*« «hc center and southern ends of the beach 

l>. Galcla Buy. 

f Pi an* 5. 12. and IS; FigL 1 iii>IV • 15 to IV-17) 
lit Off short tout. 

Cb » ,,b **7 •*» thc low Solimorli and Lomu 

P ® to “ whkh an 10* nte qan The bay recedes - a 

die westward. The- KXMathum line lie* ah.Mii I mile off the 
entrance points and ahour 3 miles (Ashore at the head ol the 
hay. Caleb Road, ol? Galcla village, is in the southwestern cor 
net ol the bay Landmarks are the */me” roots ol the village, 
which can be observed 8 miles out to sea In Galcla Road, the 
kutom la III off sharply, there being depths o I 20 fathoms 
within 300 yards of the shore. The bottom is hard except in the 
southwestern pan. where it is sand (Figlik IV - I3> 

Galcla Road IS sheltered during the southeast monsoon, but 
is not safe during the northwest monsoon on account of the roll- 
ers ( intents in the vicinity are negligible until about 6 or 8 
miles off. when the monsoon drifts become noticeable There is 
both ., diurnal and semidiurnal tide, but the latter predominates 
Neithe r the spring highs nor the- spring lows of the 2 rides cum 
ode 1 he maximum rise and fall that can be expected are about 
2 feet above and 2 feet below mean sea level. 

( 2 ) Crustal topography. 

Thc m ’ ,thc,n ***** •>< Caleb Bay lies close to the foothills of 
a mountain range Thc surface is Hat to undubtory. w.th an 
abrupt rise to the Ixwdenng mountains. Thc western shore is 


* MtW *¥ J H 4I » through which flows tbt Tube River 
Thc area on either side ol the lower Tubo. as far north as Gill- 
topa. s an almost impenetrable marsh Thc Tiaho can be cn 
teted by boats under Vfoot draft On the southern part of the 
plain ate 2 detached hills. Little Tarakam Mountain and Big 
Tarakan. Mountain. 918 and 1.217 feet high, respectively 



F «i“ « V * '• Holmova I.UmJ. E coa„ 
Hydrographic chan of Caleb Road. 
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There arc low. rolling hills on the southern »k!c of ihc GileU 
plain The southernmost entrance point ol Cialela Bay is low hut 
may be identified by Mamoeja, the 3,060-foot conical mountain 
2 miles south ol it From Galcla a trail leads southward and 
eastward along the coast through the villages ol Mamoeja and 
laicwari. (FIGURES IV - 14 and XII • 12) 



IW.tm IV- I t Hthnabeea hlanJ, P. <0411 
< iuu in vicinity ol Cialela, looking south westward. 1939 


(3) Anchorages. (See Chapter VI.) 

(I) Dangers to narsgalion. 

The coast may lx- approached close to. as it is clear except 
lor two I .fathom patches close oil the northern shore The Mo- 
mow Reels, covered by V . fathoms and 1>* fathoms, lie aUnii 
12 to I I miles oil shore in tin- approach to the bay. 

(5) I.imliiig hutches. 

<.,) Uig btlonga—Bohiiingo heath. (Pi an> 5. 12. and 
IV Section I)(a)) Reliability P(X)R. A wide sandy beach lies 
on the east coast ol the northern peninsula ol Hnlmahcra. along 
the north shore ol Galcla Bay between Big I alonga and Bobi- 
smgc* villages; it is possible that this beach continues northeast 
ward as far as Aroe Point. The known beach area together with 

tht possible beach lies between i 36' N 127 33' 1 snd i 

3H' N, 127 V*' E. The approach to this stretch ol coast is 

clear over a steep bottom to the seaward edge ol the Iringing 
coral reel, which is steep to. except lor a 6-fixw shoal about 
3.000 leet east-northeast ol the village POsipost. The area is 
open to the seas and winds of the southeast monsoon, and roll¬ 
ers are cx|*cricnced during the northwest season There arc no 
currents close to shore 

The bench is composed of a mixture of coral and volcanic 
sand. It is wide, moderately steep, and moderately firm. A num¬ 
ber ol small streams cr.vss the beach in the area They are almost 
dry at low water, have bars at their mouths, and arc navigable- 
only to small native canoes 

The terrain behind the beach along the southern part ol the 
area consists of a narrow plain which lies at the lix>t ol a moun¬ 
tain range. North of Bobisingo village the lulls recede from 
the coast and the plain becomes extensive. Exit from the beach 
lies along a trail immediately behind the beach. Some sources 
indicate that the trail stops to the south at the extensive marsh 
which lies on either side ol the Tiabo River, but others indicate 
that the trad crosses the marsh and continues to the village ol 
Galcla and Ix-yond. At the northern end ol the area a trail 
swings inland along the Ar«x- River valley joining the trail on 
the west coast ol the island at the village Doitia. 

lb) Umaoe beach. (Pl.ANS 3. 12. and 15. Section D(b>> 
Reliability P<X)R A small landing beach lies on the western 
shore of Galcla Bay, in front of the village Limaoc. I 55' N. 


127 ’ 51' E. The approach to this landing place is clear to the 
seaward edge ol the fringing coral reel, which is steep to Off¬ 
shore the steep bottom is composed ol nxk and sand. During 
the northwest monsoon heavy rollers exist in the bay and land¬ 
ing is difficult. 

The beach is composed ol total and volcanic sand, is wide, 
moderately steep, and moderately firm. A stream lies at the 
northern end ol the area The best place to land is in front ol the 
village where there is a break in tltc reel. The terrain behind the 
beach is a plain about 1 / mile wide, which rises inland along 
tlx- steep wixxlcd slo|xrs of a mountain range. Southward from 
the area the hills recede I torn the coast and the plain becomes 
extensive and marshy. A trail lies immediately behind the beach 
<i ) Calela beach. (Pi ans 5. 12. and 15. Section l)(c»; 
Figures IV . 13 and IV . 15 io IV - 17) Reliability FAIR 

1. Location and extent. A sandy beach ulxmr 2 miles 
long lies on the Kiuthcrn portion ol the west coast ol Galcla 
Bay. m the area surrounding the village Galcla. I W N. 127 
51' E. Landmarks lor the area include 2 detached lulls, Little 
Tarakani Mountain and Big Tarakani Mountain, which be lx: 
hind the northern portion of the beach; a group of nattered 
islets, which lie off the southern end ol the beach; 2 piers, which 
lie near the southern end ol the village Galcla; and tlx- /ini' 
tools of the houses III the village. (Fic.uhi IV - 13) 

2. Nearshore. The approach to this sirctch ol coast is 
dear over a hard sand bottom The area is sheltered Irom the 
southeast monsoon, but during the northwest monsoon heavy 
rollers break violently on the heath < urrents in the vicinity ol 
the beach are negligible. 

V Character of beach The Ix-ach m this area is com¬ 
posed ol coral and volcanic sand with the latter predominating 
(Piguri: IV 15) It is narrow, steep, moderately firm, and 
finally has vegetation extending to the water line An oblique 
aeriRl view of the beach is shown in PiGURi IV 16 Atthevil 
lage ol Galcla a sand ridge about 10 feet high covered with 
iui palms in* immt di iu lybthind the lx (Piouri IV 

17) Near the southern end of the area, just cast ol the village. 2 
small piers cross the Ix-ach. The Ix-st place to land is on the 
beach south ol the village, where a small islet protects the 
beach Irom ihc rollers which exist during tlx- northwest mon 
soon Fresh water can lxr obtained from the Tiabo River alxiut 
3 miles north of Galcla. 

i Adjacent terrain and exits. The terrain behind the 
beach north of Cialela consists of an extensive plain which rises 
inland along steep slopes to 2 detached lulls. South ol these lulls 
a valley extends inland from Galcla to Galcla Lake, which is a 



Ficrai IV -15. Hahnaheta Island. P toaii. 

Typical beach in ihc vicinity of GalcU village, looking N. 
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K<kkI seaplane anchorage. North of the lake in the vicinity of 
the village Ngidihopnonoc then is an airstrip. South of Galela 
the land behind the heath run along gentle, wed-wooded ak^c. 
to t Ik* interior. Exit from ilie heath Ik* along an automob.lt 
road wh,,h wuthcatrwanl along the nux I mm Galela 
- lo However, a laip unfordablc river moM be crowd at 
Mcd< •"" l ■« no h a U at -fl 

A trail rum northward from Galela village The west coast ol 
llolmahcra is rent he. I from Cialela village by ruad to the lake 
region and theme by trail over the mountaim of the village 
I'ocmadada. 

[J) btetb. (Plans 5. 12. and 15. Section 

Mfcy rooi ' 

the viuthern shore of Cialela Bay eastward of Tgnmadche Phtnt 
I 19* N. 127 52* E. near rhe villagrv Mamor* The a r 
proaih to this stretch of coast is clear of dangers to the narmw 
fringing .or.il reef Caution should lx exercised m landing near 



the river mouth. as hats are prevalent in this area During the 
northwest immtoun there is a heavy surf on the reef The beach 
is composed ex a mixture of volianu and coral sand It is narrow, 
steep, and moJcratcly htm. 71>e best place to land is cast of rise 
Mocje Riser. 1 Ik land behind the beach immediately cast of the 
Mix k Riser consists of a low. marshy plain which rises inland 
alx.ut I mile along the steep, wooded slopes of thc'mountams 
Continuing eastward iIk r la,n narrows and the steep slopes of 
a mountain 5.060 feet high descend close to the shore The auto- 
mobile road between Cialela village and Tohelo village lies im- 
midutel) behind the beach 

E. Tohelo—Miti. 

(Plans 5. 12. and 15; Fk.L'M's IV - IK lo IV . 22) 

(ll Offthore gone. 

A clear channel runs between the foul ground that fronts 
the Halrnahcra shore and rhe Tohelo Islands from Tolonococ to 
Kolorai Island Clear passages arc also f.njnd between the is- 
, lhcrc “ * *brough the reef between Koc- 

niockocmoc Island and Point Pilawana. off Tohelo. 

Currents may be cncuntend outside (he islands and along 
the COOK south of Miti. but among the islands and between the 
islands and the shore there is no current of any consequence. 

Two miles southward of Tohelo village there » a good chan¬ 
nel between the northern side of Paa Island and the- coast, hut 
on the southern side there is no passage. 

121 CoatUl topography. 

A group of conspicuous mountains lies south of Galela Bay. 
bar rang Mountain ( ,580 feet high) ,s the highest of the 
group, hut several ocher peaks rise above MKK) feet. Southward 

r" K i " ' ' y k - •'* b " j d '"i» ■» ■ i-™-! 

P Ixhin,) which rise fairly e«»nspieuous hills. (Plan 12). 
The coast from Lxwan Point to Katana (Gotana) is mostly 
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low. with numerous small riven. Around and south of Locwari 
Point. whKh is a spur of Mamoe,a Mountain, then are sandy 
beaches, with great black rocks for some distance oil shore 
Mcde, farther south, is marked by a waterfall Southward of 
Goroea Point, near Mcde, there is a Ion* sceep-to tcef par 
allel with the coast. In the Tohrio lowlands there are coconut 
plantations. There are many coconut palms on the shore at (he 
village of Wan 

Southward of this point u Tohrio. the largest village on the 
east coast of Halmahera Tobelo Road a formed and sheltered 
by Koemoekocmoc Island and the reef which connects it to 
Halmahera (Figure IV - 18) The moat conspicuous mark is 
a “tine" roof ar the southern end of the village and abreast the 
southern pier. On the wetternmuat of 2 drying reefs which Ik 
southwest of Koemoekocmoc is the small bier of Midodc To 
bclo village u situated along the western shore of the inner 
part of the roads. At the southern end of the village is a small 
pier, alongside which there is always sufficient wafer for hoars 
North of the village there is another pier with a depth of 8 feet 
alongside. Heavy volcanic ash is likely to fall during southwest 
windi South of Tobelo the shore is a little swampy, with man 
groves- < Figures IV • 19 to IV 21) 



Miti Island. 9 miles southward of Tobelo. has Mid village 
on its western side and the village of Mawea on rhe shore oppo¬ 
site. (Figure XII • 13) 

Between Locwari Point and Miti Island. 17 miles to the 
southeastward, lies a group of small islands known as Tobelo 
Islands The largest of (here are Tolooococ. Great Kolcara. Ta- 
galaja, Kolorai. and Mid. They are rocky coral islands, low. 
partly below sea level, and are covered with high forest trees 
and coconut palms. All of them are rocky to the cast and north 
cast. Most of them have fringing reefs on rhe south and western 
sides. Raranganc. northeast of Tobelo. is so low that it is under 
water at extreme high ride. Kolorai is marshy in spots. Mid is 
wholly covered with vegetation. 



FiWRf IV. 19 HJmsbfs Usmd. B i+ul 
Ctmi m vituury of Tohrio. k-tmg westward 1959 


Although many of the beaches are fringed by rather wide 
reefs, rhe surf is seldom heavy and high-tide landings in shallow- 
drafr landing boars can be made almost anywhere northward of 
Mawea and ar Katana Mom of rhe Tobelo Islands, including 
Mid. are surrounded by beaches of rocky coral. 

(H Amehoragn. 

For anchorages ar Tobelo and Miti Island, see Chapter VI. 

At Poprlo village, between the islets Medc and Popilo there is 
anchorage in 16 fathoms 

Anchorage u available in 16 fathoms outside the shoal 
pitches at Wari 

Opposite Miti Island there n anchorage between Mawea and 
rhe village of Mid in 14 fathoms The best approach is around 
the northern end of Mm Island, between the island and the 
drying reefs to the northward. Praus enter from the southward 
between Magahhoc and Gocmorlamo, 2 small islets between 
the Halmahera shore and rhe southern end of Miti Island. Ves¬ 
sels can anchor dose to rhe shore in the bight at Katana village, 
southwest of Mm 

There a anchorage in the hay northward of Pitoc (Eli Eft) 
near Tagaea Point, in i I fathoms, as well as 3 miles southward 
of it in 11 fathoms, in the small bay near the village of Patja. 

(4> Dmmgert io ms ligation. 

The only detached danger outside the Tobelo Islands is 
Patola. covered by I', fathoms, lying 1 mile cast of Tagslaja 
Island It is sometimes marked by discoloration and sometimes 
by breakers There arc several shoal patches lying in the inner 
rasds at Tobelo. which can he distinguished by their brown 
color. The shoals in rhe vicinity of Miti are also well marked 
by dtscokmrioa 

(f) l^mJimg brat be I 

(a) Lotus’i Point best be I. (PLANS 3. 12. and 13. Scc- 
twn D(e)> Reliability POOR. Three small sandy leaches Ik in 
breaks in the cliffs south of Locwari Point. I " 49’ N. 127" 37* 
E. the southern entrance point to Galela Bay. The area is recog¬ 
nised by a conical mountain, elevation 3.060 feet, which lies 
south of Locwari Point. The approach to the southern beach is 
obstructed by a number of large black rocks which extend quite 
far out. The approach to the 2 nonhem leaches is clear, but 
scattered rocks may exist in the area. All these beaches are 
lined with a narrow fringing coral reef. During the northwest 
monsoon waves break heavily on the beach. The beaches arc 
composed of coral and volcanic sand with the latter predominat¬ 
ing Since a number of lava flows exist in the area, volcanic 
debris may be encountered on all of the narrow, steep, and mod¬ 
erately firm beaches The land behind the beaches consists of a 
narrow plain which rises inland along the steep, wooded slopes 
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FKiUKI' IV JO llalnjlutj IiIjhJ. I! lojil. 

(iMU III vkiniry nI Tobelo, looking iHHihwcscwanl 19V/ 


•)> .1 mountain The automobile road between Galcla village 
'"‘I Tobcl ° village !•« -l->ut 1,200 lea behind the kudu-, 
(//) Tobffo hcachti (l*i a ns 5. 12. and 15. Section 

Fu.URIs IV - IK and IV • 21) Reliability FAIR. 

I luxation and extent. Sandy beaches lie shoreward ol 
rh< Tobelo Islands at Mede village, at Wan. and between To- 
Ik-Io and Cape Baroe. It is possible, however, that the beach is 
continuous over the entire area from the mouth of the Mede 
River. I W N. 127 57’ E, to Cape Baroe. I 41* N. I2H 
01' I On approaching this stretch of coast the low Tobelo Is 
lands, covered with tall trees, serve as an excellent landmark. 

I hi high mountains of Halmahcra can also lx- seen from the 
seaward, including the twin-peaked Mede Mountain, which 
stands aluNii 9 miles southwest of the area Finally landmarks 
hit the beach in the vicinity of Tobelo include the small islet. 
Madodc, which lies about 2.000 feet cast of the southern end of 
the village. 

2. Nearshore. The approach to this stretch of coast is 
obstructed by the Tobelo Islands which arc surrounded by num 
erous Charted reefs and shoals (Piguri IV . 21). Shoreward 
the approach to the northern end of the area is dear except for 
tlx islets Mede and l-o P ,lo. which lie dose offshore of Mede: 
a detached reef which lie. north of War,; and a number of shoal 
patches, which lie in from of War. South of War, there are 
numerous charred detached reels ami shoals especially in the 
area fronting Tobelo In general, heavy seas break alone this 
coast during the northwest monsoon. The head, at Tobelo. how 


ever, is well protected from the winds and seas of this season 
Currents along this stretch of coast arc negligible 

5. Character of beach The beaches in this area arc com. 
posed of a mixture of coral and volcanic sand wirh the former 
becoming predominant as the southern end of the area is ap¬ 
proached lo like manner, the beaches become firmer and a hard 
Ix-adi is reported to exist at Tobelo All the beaches are steep 
and narrow Two piers cross the lx-a.h at Tobelo, one at the 
oorthern end ol the village and the other at the southern end. A 
number of streams, with bars at their mouths, cross the Ixrachcs 
within the area The Ix-st places to land are at the villages of 
Mede, Wari, and Tobelo. 

I. Adjacent terrain and exits. The land immediately 
beliiml the beach consists of a low. wide plain. The southern 
half of the plain is dry. but the northern half become* marshy a 
short distance inland from the beach. At the inner edge of the 
plain the land rises along steep mountain slopes in the north, 
but in the south the slopes become moderate Exit from the 
Ix-ach north of lobclo lies along the automobile road which 
runs from lobclo to Galcla. South of Tobelo a trail follows the 



Fit.im IV . 21. HdJnuhC4 IiIjhJ, F. nun 
Arrul view of Tobelo. looking NE. 


coast. 

n, !'Ti (E t ' if>) b,Jih (PuNS *• l2 ‘ *'">1 IV Section 
* ,g R " l r ,l,, y FAIR A M "dy beach about I mile long lies 
m Iron, of l>„.x- (Efi Ef.), I 59' N, 128 ’ 00' E. It ,s possible, 
however, that the beach extends northward to the Ocpa River 
and southward to Kocpakocpa village. The approach to this 
stretch.of .beach is obstructed by a detached coral reef which 
parallels the shore m front of Pitoc (Efi Efi). Shoreward of the 
reef and northward and southward from its extrcmit.es the a P 
pmaclt to the stcep to fringing oral reef is clear. 

I he Ix-ach is composed of coral and volcanic sand. It .s nar- 
row. firm and steep. The Ix-st place to land is immediately north 
and south of the barrier reef off Pitoc (Efi Efi) village. Two 
streams cross the beach north of the village. In general the land 
behind the beach consists of a wide plain which rises inland 
along the steep, wooded slopes of the Tobelo Mountains. In the 
vicinity of Pitoc (Efi Efi, village, however, the plain ,s low 
and swampy The path which parallels this stretch of coast l.c-s 
immediately behind the beach 

Rcl,.hllvWy.D'f ( M NS 5 ‘ l2 ' “ nd »<»»> 

,h« v > , Y Cl ’ SU,found » ,hc P°' ni «*n which 

*v,I,age Pa,,.. 57' N. I2R 00* E. ,s built I, possible. 

th " thc ‘ontmues as far south as the village of 
jaro, I he approach to this Ix-ach area is obstructed by a large 

from'the T' fC l WhKh ,ic Ci,SI ° f P «i“ village. Northeast 
from thc village thc approach is clear to the fringing coral reef. 
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Heavy seas impinge on the reel during rhe north* cm monsoon 
The beach, composed of coral sand, is firm, narrow. and weep, 
except near the Pat|a River mouth, which limits the western end 
of the beach. The land behind the beach consists oi a plain 
which rises about I mile inland along the steep, wooded slopes 
of the mountains The coastal trail lies immediately behind the 
beach. Another trail runs inland from Patja village to Pat|a 
l-»ke which lies about 33^ miles to the southwest 

(r) Kangorango Point—Conga Point btatb. (Plans V 
12. and 15. Section D(i>; FlCtm IV 221 Reliability POOR 
An extensive sandy beach lies between Rangorangn Point I 
56' N. 12H 01’ E. and the northern limit of the cliffs surround¬ 
ing Gonga Point. 1 33' N. 128 02' E The area is recog¬ 
nized by Mm Island, which has a village, air strip, and yctry on 
its western side (Fict'Hi IV -22) The islets. Magalihue and 
Gocmoclamo, lie southwest of Mill Island The approach to the 
shore north of the islands should be made from the northeast 
since a shojl area lies between Mawra village and Magalihue 
islet, and the channels between the oil-lying islands ate suitable 
only for native canoes South of the islands the approach to the 
shore is dear Heavy seas are experienced in the area during tin 
northwest monsoon. ( Flc.l.'RL XII * 15) 

Tlie firm, steep, and narrow beach is composed of coral sand, 
except at the mouths of 2 large rivets which interrupt the beach. 
I |list south of the village Mawea and the other |ust north of 
the village (Katana). The land behind the beach consists 
of a well-wooded plain which extends inland alxiut I 


mile near the northern end of the area and then rises along 
moderate to steep slopes to the hills of the interior. Southward 
the hills hecorne lower and the plain narrower. There are few 
trails in the area. The coastal trail from the north ends at 
Mawea village Here a trail swings inland to Pai|a lake and 
then makes a loop southward and eastward to Katana village 
The shore area between the 2 v illages is isolated by the Mawea 
and Katana Rivers 

F. Kaoe Bay. 

(Pi ans 3 to 5.9. 13. and I I; Fic.iris IV - 23 to IV . 33) 

iI/ Of short xonr. 

1 he mam channel leading into Kaoe Hay is dose east of Ho- 
Isale Island (Pi an l»). The maximum rate of rhe current on 
both sides of Bobalc Island is I *j knots When the winds blow 
in a direction opposite to that toward which the current sets, a 
difficult sea is experienced. 

At Kaoe Roads there is Null a diurnal ami a semidiurnal 
tide-, but the latter predominates The spring lows of the 2 tides 
may coincide The lowest water level occurs between January 
and March and hetwren July and October. The maximum rise 
and fall that can l<e expected arc. tcspcclively, about 2.6 feet 
above and 3.9 feet below mean sea level. 

From the entrance of Kaoe Hay to Bolco Point, the 10 fath¬ 
om curve lies aNmt 2 miles from shore, but in the remainder of 
the bay is much closer. The inner part of Kaoe (Kau) Hay has 
a maximum depth of aNiut 270 fathoms. 



Fif.t ■( IV 22 Hslmat»ra hUnd. t toaii. 

Mm Island and ad|acetu shoreline, looking NE OctoNr 1913. 



P*t* IV • IK 


COASTS AND LANDING BEACHES 


(2) CosiuJ lopogrspby. 

The entrance of Kaoe Bay a 4H mdcs wide at Bo 
bnle Island. I Hi mile* louth of Mm It extends 33 mile* 
louthwestward to its head, which a separated from Dodrnga 
Bay. on the west coast of Halmahera. by a narrow isthmus. 
IW Koehoe. a white patch at Dotnakc IW. 10 m.le* north 
of Bohalr Island, is conspscuous when the entrance to Kaoe 
Bay is approached 

Bohale Island, a low coral island covered with tree*, a easily 
made out from the approach There are conspscuous mountains 
on the western side of the bay. and the northwestern shore is 
rocky. The most conspicuous point on the eastern side of the bay 
■ ,ht h, * hcM (more than 3300 feet) of the pctunsula 

between this bay and Boeli Bay; it is located 19 mde* east 
of Bohale. There are several other summits of 3300 to 4.000 
feet South westward of Wamle Bay a a group of mountains, 
of which Soehaim, a sharply pointed 3.490-fooe peak, is 
the highest Southeast of it .s the more gently sloping Wato 
Warn. 4336 feet in height 

The northwestern shore of Kaoe Bay *. m general, rather 
low. with sandy beaches and mangroves around the mouths of 
the rivers The southeastern shore is fairly high and steep with 
some exceptions On the northwestern coast at Gamlaha village, 
where a misaionary s light colored house is conspscuous. and at 
Bang Point. 2 miles farther couth, spurs extend from the hills 
From Koesoe southw ard to Boleo Point, there is a gently-slopmg 
beach outside of which is a *.Je reef, which dr«* at low water. 
Kaoe. a village built along the shore, is connected by a can track 
northward to Pcdiwang. a distance of over 13 miles Extending 
for 30 miles into the interior behind Kaoe a the largest plain 
area on Halmahera Through it Bows the Kaoe River. There a 
some marsh land in thu area The Kaoe River a the largest one 
on Halmahera Island and the only fiver navigable at high tide by 
bust, drawing 3 to 4 feet. The bar of the r.ver a aw ads at low 
ijdc There a a channel through the reef opposite D,an village, 
through which ptaus and small boats pm to teach the wharf at 
Kaoe All the mouth, of the Kaoe R.ver and the com, of the 
!»y from this point southwestward are bordered by mangroves 
and mp« palms. The shore between Boleo Pom, clow south of 
Kaoe and the western end of Kaoe Bay a low. but it a backed bv 
low hills which gradually rue to the Mata Mata Moanoim 
At Boleo Point, the land falls steeply to the sea. 

Southwest of Lolco Pom, wound the TaoUs River there a 
marshland extending 2 or 3 mile, mto the .ntersoe. |„ ,he v- 
cin;^ of 1'iihane Bay and Dodmga Isthmus the com, I me o 
hilly On the southern coa« of Kaoe Bay between the v.tlages 
of P.n.atoc and Elcor the land a low and swampy, wnhjhe 
largest swampy area extending 2 miles inland. South of Ekoc 
are limestone heights which continue to Wasilc Bay From Ekor 
northward to Point Tolaw, the coraral wta « .wwnpy. but In- 
tic else is known about it. Akcselaka road, about 2 mi |„ 

,,,cr Ron ‘ ■- ** 


but narrow channel. The channel west of Bohale Island cannot 
he recommended on account of the several shoals and the cur¬ 
rents. There are no off-lying dangers between Lolco Point and 
Bang Posnt 

A reef a reported to 1* I mile north of the islet Akcselaka and 
about 870 yards odshore 

The eastern pan of Lcleo Lamo. the bight west of Boleo 
font, contains a large bank that extends 143 miles offshore. 
Ships m the vicinity of thu bank should stay outside the 10- 


(it Ancborsgst. (See Oupwr VI.> 

(4> Dsngt,, to mitigation. 

The mam channel lewlmg mto Kaoe Bay clow e« of Bohale 
h and deep m the fairway but has . 3 ^-fathom pad. on its 
western ode. and .ts eastern sale u formed by a shcal bank «rh 

«* -I. .bo,.» ,W o, k, ^ ^ 


(f) LsmJimg htstbt, 

(a) Pstpk^s btstb. (Plans 3. 13. and 14. Season 
E(a)> Relabel .ry POOR A possible sand beach about 7 miles 
ioog he. on the northern shore of Kaoe Bay, immediately south- 
westward of Cape Pat,.kara. I 0 19* N. 128" 01' E. the western 
entrance point to Kaoe Bay. The best landmark for the area is 
the trre-covered Bohsle Island, which lies about 2 miles south 
cast of Cape Patjikara The approach to this stretch of coast over 
a moderately doping, stony, sand bottom u clear to the 30-foot 
depth, which In about 3 miles seaward of the beach. The 18 
foot depth In about halfway between the 30-foo, depth and 
shore A sand hw. least depth about 11 feet. In about 1.000 
feet southeast id Daroc village clow seaward of the 18-foot 
depth Shoreward of the 18-foot depth, the shore is lined with 
- fringing coral reef which attains a width of about 4.000 fee. 
at the southern end of the area. Landings arc possible on this 
beach during both monsoons 

The beach a compowd mainly of coral sand. It u narrow, 
firm, and s«ep Numerous streams, the greatest number of 
which he in the souihcrn half of the area, cut across the beach 
The land behind the beach consists, in general, of an extensive 
tranguiar plain who* bale In .long the corat Ninth of ch.s 
area the h.U. approach the oast, and the plain is only moderate 
ly wsde; new ,hr southern end the h.U. approrah clow to the 
«««, and the pl.m a extremely narrow The greater portion of 
the plain is covered with coconut palms E*,t from the beach 
bet along a corneal wad which is situated immediately behind it. 
Another trail swings inland about I mile south of the village 
B-ng and connects to the system of trail. which traverses the 
valleys of the Kaoe River and its tributaries. 

(4) Knot ,ilUg, btsih (Plans 5 and 13. Section E(b)- 

a£T Z i 5 “ ' V • 2?) GOOD ^ -><< beach 

, ' 1 on the WTS. shore of Kaoe Bay. northward 

from Boleo Point. I 09' N. 127' 54' E The best landmark 

^ t 1 *“° C I1 ,,IU « c whKh > mile north of 

Boko Pomt The village is recognized by it. low buddings, a 
powhich hes near ns northern end. and a white beacon which 
' t on . n onh IV • 23). The ap. 

“ t ‘ Ca ' OW ' *'op‘"S mud and 

*»>*. ***• '« ■*»« IW miles 

T" S ° Wh °* ^ ^,0,n, * dually 
Unnl * m,nimuni 01 '***>' V* mile is 
^ A *P<h 1 3Vi fee,. I*. 

^ 1"" “ Nearshore an extern,vr 

nonhm ’ (Figure XII - 16) 

T*Jr *“?!?** * “ ° f ««d. 

P "t“ m-00 « * ,hc nonhetn «d of the area. It 
F ^'-« IV - 24). Near the routhern 
of the ve. a. Boleo Pom, a low eroded hank lies along the 
“ ,,nC <F,CL '" E ,V * «>• A pwr 100 feet long crosws the 
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ridge of low hills approaches «o within about Vj mile of the 
coast. Exit from the beach is by a coastal road which follows the 
coast from Kauc north to Pediwang village At Kac* a trail 
trends westward following the coast about I mile inland and 
then returns to the shore at Kapita village Numerous roads lead 
inland from the coastal road to the coconut plantations, but the 
one at the village of Kaoc leads to the air strip 

(c ) Kaoe Riter month bench. (Plans 5 and 11, Section 
E(c); Figure IV • 2H) Reliability FAIR A small sandy beach, 
cut near the center by a small stream, lies immediately west ol 
the mouth of the Kaix- River about 2'j miles west of Bolco 
Point, I 09* N. 127 54* E The best landmark lor the area is 
else mouth of the Kaoc River, which has numerous sand bars to 
the cast The approach to this beach area over a Hat mud bottom 
is clear, but caution should be taken to avoid the shifting liars 
at the mouth of the Kaoe River which extend about I ^ miles 
offshore. This area is well sheltered from the northwest mon¬ 
soon. The narrow, steep, firm, sand beach is interrupted near 
the center by a small tidal stream (Flt.tJRI IV • 28), The beach 
is flanked on the east by the main mouth of the Kaoe River and 
on the west by the mouth of a branch of the same river (Plan 
}>. The land behind the beach is low. covered with jungle 
growth, and intersected by tidal streams. No apparent trails 
exist from this beach to the Kaoc air strip, which can lx- reached 
by motorboat at high water up the Kaoe River. Fresh water may 
be obtained front the river. 

(J) Muhfoet bench. (Plans "> and If. Section 0(d); 
Figuri IV • 29) Reliability FAIR A sandy Itcach about 1 1 .> 



fleaml IV - 21 Halmabeta hUnd. Kaoe Hat 
Bcsch N ol Kaoc, looking W I94f. 


beach at die northern end of Kaoc village (FIGURE IV • 26). 
Fresh water may be obtained from the Kaoc River, which Hows 
by the air strip behind the village < FIGURE IV 27 ). The area 
Isohind the Itcach consists of the extensive coconut-covered plain 
of the- Ka<x- River valley, but near the northern end of the area a 


miles long lies on the 2 sides of the village Malifoct. I 10’ N, 
127 50’ E. The best landmark for the area is a small pier, 

abour >:» mile southwest of Malifoct Approach to this stretch 
of coast is clear, bur shifting banks off the mouth of the Kaoc 
Rivers should be given a wide berth. River deltas and shifting 





Flu-*. IV. 2(, Htimthrtd fiW. Kaoe Bay 
K, ‘" village, I.Mikm, W Kii.nl m background lead, ... | 9M . 

banfc * ,,rc ,ouml *•» beach approach (l u.uiu IV .29). Tim 
urci is well sheltered from the northwest monsoon. 

Tile Iwach is composed chiefly of sand brought down by the 
R ' V “ *"•' "• 'he .tea between the 

1 c ,xach ,s w" ' owa “J ‘heir mouths the mud content in- 
cr.,Hs and the beach become, sol,. A small pier extends across 
tut Peach near the southwestern end of the area 
The land behind the teach „ . low plain, which toe. „bo„, 

I mi e in and at tile eatletn end ol ,he .tea at moderately well 
"...led .lope. ,o ,he hill, „| ,he intetmt. Soo,hwe,.w.td 1,00, 
cm. po.ne. the plain tetome, nattower and ihe hill dope, ,,,-ep. 
et. Exit from ihe tenth lie, „lon R a mil which connem ihe pier 
and the v ullage. along the ,hote. A. the „„e,„ end ol the atea 

II -tail awing, a ,h„„ dmanee inland and .to*. ,l,e Kaoe Rive, 

valley to th,i village Kaoe. In addition to tin, „ nc 

ward into the hill, ftom the village Maliloe, and .no,he, 
northward thtongh the lull, the uppe, Kaoe Rivet valley 
Iron, the village Wangeotak ^ 

Kel n ,Pl AN ' ’ J " d '3. Section E(e)l 

Rel all, ", RXIR a ponible landing heath lie, „„ ,he we,tetn 

" ' “ Ka “ B,1 >' immediately south ol Akelnmo village I 


00' N. 127 JH' li The approach to this beach area is dear to 
tile 10-foot depth, which lies about 3.000 fee, offshore. The 
,H<00 ‘ dc P‘ h bes about 1.000 feet closer in Shoreward, there 
is a fringing coral reef which varies in width from about 200 
feet to S00 feet. The bottom material is sand near the northern 
end of the area, becoming muddy southward. 

I he narrow, firm, steep beach is composed of coral sand ami 
debris. A stream cuts across .be beach a short distance south ol 
tlu village. The best place to land is near the stream mouth. 
Where the reef .»the narrowest. The land behind the beach ,s 
low,palm-covered river valley, which rises on Ixith sides alone 
moderate slopes to the lulls of the interior. 

Exit from (lu beach lies along the nnd stran I to tht v 
f rom Akclamo village a trail follows northward along the coast 
for a few miles and ,l K n swings inland behind a low. swampy, 
coastal area. Another (rail runs inland from the village and 
foms th/- trail on the west coast of the island about I V, miles 
si»uth ol Djailolo Bay. 

(I) > Go/oeh—Dm, ora Howi heath. (Plans 5 and 9. 
bextion 1(0) Reliability P<X)R A possible landing beach, 
locally interrupted by cliffs, lies on the west coast of Kaoe Bay 
-men Goloek village, 0 N. I j- vs' !•:. Dowora 

°' nt ’ 5 7 m N / 127 }9 ‘ E Tl,c approach to this beach area is 

dear to the JO-foot depth, which lies about 1.000 to 2,000 feet 
from shore Shoreward the approach to the narrow sand beach is 
‘ 7/ th f bcj<h « ‘he northern and southern ends 

of he area. The best place to land .s near the stream mouths Ex- 
V loc * 1 C,,ff . s - ,hc hnd immediately behind the beach rises 
along moderate slopes to the h.lls of the interior. There is no 
ioast.il ,ra,| in the area, hut near the southern end a rra.l follows 

Z tl,C Jm ‘- K ’ VCr “»‘»>c hills Ol the interior and thcnc, 
across the island to S.dangol. village on the west coast. 

<g) Bohan, Bay beach,,. . Plans 5 and 9. Section E(g>; 

Z , - i> ,o IV • <2) Reliability FAIR Three sandy 

, '* m ,hc »•*>' 0 VV N. 127 J(>' E> on 

the southwest coast of Kaoe Bay. The first beach ,s situated 
within the entrance to the bay immediately behind Ritja Island. 
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The second. which is more extensive than the lust, lines the cn 
tire southeastern shore ol the bay. The third beach lies outside 
the bay. cost ol its entrance, in Iront ol the village 
( Figure IV - JO). The approach to this beach area is clear 
the heath north ol Rit|a and at Pasirpocuh. there is a fring 
coral reel The sandy leach ar Pasirpocuh is narrow, steep.. 
firm < Figure IV - Jl). and the beach at Rit|a is similar. ‘ 
beach in the southeastern corner ol Bobanc Bay is mod era 
wide, moderately steep, and is composed ol a mixture of n 
and sand, which is solt in the vicinity ol the stream mouth 
small pier is situated at Bobancigoc village, which is at 
western limn ol the beach. The land behind the beaches 
Bobanc Bay is hilly, but at Pasirpuctih low land extends acrotl 
the narrow neck ol land which separates the beach from Bobanc 
Bay. Exits Irom the beaches lie along the contours ol the hills cm 


Fra XI IV . *H //a/«a>r*a liUmJ Kjo, flay. 

B. «>!.*> N ih.Mr.4 hay. W .4 mouth ol Ka.e River, lookup N toward 
Kane airstrip. 191' 


across the low areas to the pier at Robanriguc Here a nod. 
moderately Wide and with a firm bed ( FlGURI IV • 32 ». trends 
southwestward across the narrow isthmus ol the island to a 
landing beach at the- head ol Dodmga Bay 

{h) KotUH—Soot btJihei. (PLANS 5 and 9. Section E 
< h > > Reliability PCX)R A number oI small possible landing 
places exist along the mangrove covered southern shore ol Kaoe 
Bay, between the villages Kocsoc. 0 53' N. 12' *2 E, and 

Soot. 0 54’ N. 127' 56’ E The approach to this stretch ol 
coast over a steep bottom ol muddy sand is clear. The landing 
places, which exist at the villages, consist ol muddy sand strands, 
which are firm enough to support a small boat Near the vil¬ 
lage Ekor. it is reported that landings can he made in a stream 
mouth. 

The terrain behind the shore at the eastern and western 
limits of the area consists of a narrow coastal plain, locally 
swampy, which rises inland along moderate to steep slopes 
Toward the center ol the area, the hills recede Irom the coast 
and the plain becomes extensive A swamp exists near the cen¬ 
ter ol the area at the mouth ol the Paroeama River. Commum 
cations in this area arc poorly developed. Trails lead Irom 
Mamin and Pmtatoc villages at the western end of the area 
across Halmahcra Island to Tomkoc-lslam village on Dodmga 
Bay. There arc no trails connecting the villages on the southern 


shore ol Kaoe Bay. and communications arc maintained by 
means ol canor 

(r) 7W.ru r Point—Una LnJingi. <Pl ans 5 and 9. Set 
non Eli)) Reliability P(XJR. Two small landing places exist 
along the muddy banks ol the vttcams which lie adjacent to To- 
law i Point. 0 58’ N. 127 56’ E. ami Beta village, which is 
situated about 2 miles southward on the eastern shore ol Kaoe 
Bay The approach lo the area is dear ol obstructions. Small 
Uiats may entet the streams at high water and land on the mud¬ 
dy hanks at the villages The land immediately behind the toast 
between the 2 streams consists ol a narrow, swampy area in Iront 
ol an extensive plain Trails traverse the plain connecting the 
villages in the area. 

<;) Akutljkj — SjIi/ run ktachfi (Pi ANN 5. 13. and 14. 
Section E< j); Figure IV - 331 Reliability P(X)R. A possible 
extensive sandy beach lies on the eastern shore ol Kaoe Bay 
between the village Akcsclaka. I 02’ N. 127 57’ E. and 
Tobalicn Point, about 5 miles north northeastward. Another 
possible landing beach lies about 2 miles northeast ol Tobalicn 
Point in I font ol the village Salocan The best landmarks lor 
the area are Rom Island. 548 feel high and very conspicuous, 
which lies close to the shore about 2Vi miles southwest ol 
Akcsclaka. and the small islet Akcsclaka, which lies in Iront ol 
the village ol the same name (FIGURE IV ■ "). The approach 
to this wretch ol coaw is clear over a sand and mud bottom, ex¬ 
cept for a reef which is reported to exist about 1 mile north ol 
Akcsclaka islet A fringing coral reel lies along the shore in 
front of both beaches The coral-sand beaches are firm, narrow, 
and weep. The- bew places to land arc ar Akcsclaka. a storage 
place lor iunglc products, and at Wasilc. a Netherlands gov 
crnmenr war ion A number ol streams cross rhe southern beach 
and one empties into rhe bay at the western end ol tlie beach ar 
Salocan village The land behind both beaches consists ol a nar¬ 
row plain which rises along moderate to steep slopes to the hills 
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FlOl Hi IV . 29 HMmalurj liUmJ, Km lUy 

,4w **i W ol Wangmuk Rivrr, on both sides of Mahfoci village. looking N Nmr Jrlius at stream mouihi. 1943. 
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Hydrugr.ptm chart ..I Bob.™ |i,y a, head „f Kj.» Bay. 


ol the in.cr.or Trail* ..re almost lacking in rhe area, but the 
southern beach is imncd to that on the north by a trail which 
run* northeastward from Wasilc village. 



Ham IV. 31. hUnJ. Km /(-> 

Itcaih ai lain Portih. on SW .luxe ol Kane Hay. looking I I92N29 


,i,e 10 « h « Which Che current *ct*. a .lilTicult *ca iv ex< 

pcrienccd. 

IX-ptli* m Wasilc Hay range from 7 fathom* near the shore 
co M at the entrance. 

( 2 ) <.o,iitil topography. 

On the south *i.le of the bay the c.a*. i* r.xky. On .Ik- cast 
Mile there .* a wi.le muJ hank Farther northward the shore be- 
lome* vainly and narrower. There .* a beach a. the village ol 
Lolohdta, kit rixk* lie .love ashore off the village. Lolohata 
I Che northern ..pel Wasilc Hay. ,* steep, frontal by sandy 
“/'I* V* m,tu cx "' ni 've known beach arc. .* on the southern 
shore from I mini Point to the village of M oentan. t lit.tm 


(.. Wasilc Hay. 

(Plans 3 and M; Fic.uki IV - 34) 

11 I OB shore tone. 

The mam channel leading into Ka.*- Hay and Wasilc Bay iv 
. .love east ol Hoclule Island. I, t* deep in the fairway but has a 
. ' ; l^ Kh * ,n '« ‘"lei it* eastern side .* formed 

hy a shoal hank with a lea*, depth ol 3b* fathoms. Thi* shoal 

S hank ,* separated from the reef, along the eastern shore of the 
entrame by another deep but narrow channel. 

The maximum rate of the lurren. on both sides of Hochalc 
bland IS I »i knots When the winds blow in a direction .. Pr ., 


(i> Am horn get, (See Chapter VI ) 

(4/ Dan gen to Ha ligation. 

Wasilc Bay .* dear. The only dangers in the vicinity are the 
shoals eastward of Boebalc Island. 


t,inaing heaebet. 

(n) Coero.a beach,, (Pi ans 3 and M. Section E(k); 
" f \ • V h Reliability FAIR Numerous sandy beaches 
U|«ata.,d by stretches of r.xky coast I* on the south shore of 
NVas.le Bay surrounding Gocroca Point. I OS' N. 128 06' 
n PP foach “» ‘bis area is clear over a mud and sand Ivor- 
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mm On ihc exposed sections of tk coast there is a wide, fring¬ 
ing, coral reel, which diminishes in width and finally disap¬ 
pears at tlie head of Gocroca Bay (FIGURE IV - Vi). The area 
is well sheltered from the winds and seas of both monsoons Tk 
kaches are comjiosed of coral sand They arc narrow, firm, and 
Steep At the head of Gocroca Bay. 2 short piers lie across the 
beat li The best place to land is at tk head of the bay near the 
piers where exits from the beach arc available. Tk heavily 
wooded land khmd the kaches uses a Ion# gentle to moderate 
slopes to the lulls of the interior. A road runs inland from the 
piers and warehouse area to the village Gocroca which lies on 
the slopes a short distance inland. 

</») Head of Vault Bay beacbei. (PLANS 5 and I 1, Set- 
lion 1(1)) Reliability IXX)K. Numerous stretches of possible 
sandy heath lie at the head ol Wasilc Bay, especially near the 
villages south of Dodagu Point. I 09’ N. 128 10' E In the¬ 
ar eu about 5 1 j miles north of IXxIuga Point, 2 landing jetties 
extend seaward over (he narrow, fringing, coral ret-l It has been 
rc|xirtcd that 3 additional landing jetties have ken built in 
this area. The approach to this stretch of coast over a gradually 
sloping mud bottom is clear to the shore, which is lined by a 
hank on the south and by a fringing coral reef of varying width 
on the north The area is well protected from the winds and 
seas of both monsoons. The kaches arc composed of a mixture 
of mud and sand with sand and coral sand becoming mote 
prominent toward the northern end of the area where the land¬ 
ing jetties arc lixated One of the jetties has a I head and 2 
have "I." heads. 

The terrain south of the jetties consists of a wide well-wooded 
plain which gives way several miles inland to the steep slopes 
ol the mountainous interior. In the vicinity of the jetties, low. 
wooded, undulating hills approach dose to the shore. In the 
southern putt of the area, trails lead inland from the various 
kach areas. At Dodaga village a trail trends southeastward 
across the island to Boeli village on Ikx-li Bay. Immediately k- 
hind the jetties there is a military barracks area, reported to k 
connected by a road to Ixilobata air strip, which lies about 6 
miles northwestward. 

U) Lolobala brail). (Pi an.s 5 and I*1, Section E(m > ) Re¬ 
liability l’(X)K A sandy kach lies in front of the village l-olo- 
bata, I 15’ N, 128 07’ E, on tk north coast of Wasilc Bay. 



' FtGliRI- IV - 32. Halmahrra hland 

Road SVC' from Bobanc Bay across narrow isthmus to Dodtnga Bay. 
looking N. 19*3. 


Westward and northward from the village, it is possible that 
other small beaches lie along tk coast of tk peninsula, which 
forms tk eastern entrance point to Kaoe Bay. The approach to 
this stretch of coast is oktructcd by a bank of shoals which lies 
in the entrance to Kaoe Bay. Shoreward of these shoals the ap¬ 
proach is clear to tk edge of tk fringing coral reel which is 
about 1,000 feet wide at Lolobata. Westward tk reef narrows 
but northward off Njaolako Point it becomes extensive The 
narrow, lirm, steep kaches are composed of coral sand A stream 
crosses tk kach at Lolobuta immediately west of tk village. 
A jetty is reported to lie near tk eastern end of the village The 
land khind tk kach is low and well wooded. An air strip, 
•1,600 feet by 500 feet, has ken constructed about 2>-j miles 
north of Lolobata village on tk opposite side of the peninsula 
Although u trail is known to exist between the villages on the 
peninsula, it is reported that roads lead Irons the village Lolo- 
hutu and the various jetties mentioned in the previous paragraph 
to the air strip. (PlGURH XII - 111 

II. Morotai Island. 

(Plans 3. 5. and 15 to 17. Figures IV 35 to IV - ID 

(I) OQihore tour. 

High seas and rollers from the southeast and northeast have 
been experienced The inhabitants rqxirtcd that landing is prac¬ 
tically impossible during tk north monsoon except at Bern 
Bern, Boctoc Bocsoc. and Sangowo. Strong currents may k ex¬ 
perienced of! the northeast end of the island At Gorango Point 
a rate of 3 knots has been observed at times, with a rising tide 

The channel ktween the islet Mitita and Dchegila Point has 
a least depth of I 1 ; fathoms, the deepest water will k found 



Fir.uan IV • 33. Halmabtia liland, Kaoe Ba). 
Hydrographic chan of Akcselaku Road 
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on the alignment of the eastern points of Kokoja and Kolorai 
in range hearing 342°. 

The west coast of Morotai between Point Dehegila and 
Wajahoela. a distance of IH miles, is fronted by numerous 
shoals, reefs, and islets, which lie up to 5 miles offshore. The 
reefs arc well marked by discoloration, and the passages within 
them arc available to vessels of considerable draft. 

Southeastward of Wajahoela Point is a slightly indented 
bight, which forms a harbor about H mile in diameter and 18 
fathoms deep in the center. The harbor is protected on the 
south and southwest by 3 drying coral reefs, roughly circular, 
which arc about Vl mile in diameter. The best approach to the 
anchorage is between the westernmost drying teef and the Vi- 
fathom shoal south of it, and then between the fotmer and the 
reef eastward of it. 

Rao Strait, between Rao and Morotai Islands, is a little over 
I mile wide at its narrowest part, but in that section it is further 
restricted by a shoal with a least depth of W\ fathoms extend¬ 
ing 1,600 yards from the Rao shore, a shoal with a least depth 
of 3 Vs fathoms extending 800 yards from the Morotai shore, 
and by a 3 34-fathom shoal lying Ix-twcen the above two. Of 
the 2 channels thus formed, the northern u the deeper. There 
art no navigational marks for these channels, but they arc 
marked by tide rips. 

(2) Coastal topography. 

Morotai Island, lying about 10Vi miles eastward of tbe 
northern end of Halmahcra, is about 40 miles long and is high 
over us greater part. The highest point, elevation 4,101 feet, is 
one of the summits of the Sabatai Range, which stretches actoss 
the island in a northeasterly direction On the river banks and on 
the Hat southwestern part of the island are forests of sago trees 
and in the interior are dammar forests. Along the coast arc a 
number of villages. Near the cast coast a ridge of mote or less 
conspicuous hills rises to heights of 9(H) to 1,610 feet Back of 
them arc the higher Sabatai Mountains Along the northern 
part of this coast, between Point Sopi and Sclcpia Point, a dis¬ 
tance of 13 miles, the shore teef is steep-to; thence southward 
to Point Posi Posi, a distance of 20 miles, the greater part of 
the bank of soundings is foul and has a barrier reef fronting the 
coast in places. Berri Berri anchorage is located in a bight of the 
coast 2V\ miles southwest of Point Sclcpia Between Point 
Boboro and Bocsoe Bocsoc village, 3 and 12 Vi miles southward 
of Berri Betti, a deep and sheltered channel lies between tlse 
barrier reef and the coast. At Point Lcfau, where a conspicuous 
small rock lies on the coast reef, a wide break is found in the 
barrier reef. A white sandy beach extends notthward from this 
point. Excellent drinking water can be obtained from a well. 

Along the south coast, between Point Posi Posi and Dehegila, 
a distance of 20 miles, the narrow coast reef is steep-to. There is 
a protruding tongue of shoal water with a least depth of 3 feet, 
4V3 miles southwest of Point Posi Posi. At Sangowo, close west 
of Point Post Posi, there is a small basin in the drying coast reef, 
which has depths of 3 «o 3 Vi fathoms and is available to small 
vessels. There were 2 private beacons*, one on the western side 
of the entrance, the other on the shotc at the head of the basin. 
Sabatai village. 8 Vt miles west of Sangowo, is at the mouth of 
the river of the same name, which can be navigated by praus. 

On the west side of Morotai, there is nothing particularly 

•In fh.i (hapeer, dnoipilon erf l««hn anj o«h»f manma«J* na«i|aiional anil n 
uaird in ih* put t»nw. on the bam that awh aiiii would no« b* available in •at¬ 
tune All abet deaciipoon la in tbe preaeot and teprearmi the ben mfoematxm 
available in Waah.ngwn. D C. in Aped I9-S4 when the (hapeee »*i be.na pee- 
pared Man* ol tbe urueturei mem meed mat 1“** h ** n damaged oc deal toted 


conspicuous about the mountains, with the possible exception 
of Bandera, a 493-foot coastal hill 8 miles north of Dehegila 
Point. The latter is a low, wooded tongue of land. Near a pair 
of conspicuous palm trees on the west side, not very far north 
of the point, praus can easily approach the beach at any state of 
the tide They usually wan here for favorable weather condi¬ 
tions before rounding the point. 

Mnita is a thickly wooded coral island I W miles southwest 
of Dehegila Point. 

Kokoja. Kolorai (Tagalaja), Little Dodola, and Big Dodola 
Islands ate situated on a drying reef, which lies 2^ to 8 Vi miles 
northward of Mitita. The 2 northernmost of these islets are not 
inhabited, but are covered with coconut plantations; they may 
be reached from Kolorai by foot at low water. Between these 
islets and the shore to the eastward is another group of islands 
including Soemsoem. Roekiroekita, Bobongonmahaharong, 
Rocbcrocbe, and Locngocloengocn. The village of Dorocba lies 
on the coast southeast of the latter. 

On tlie next large drying reef to the northward lie the islets. 
Big Lolcba, Little Iolcha, Big Galogalo, and Little Galogalo; 
on them are some houses and coconut plantations. Close west 
of Big Galogalo is the small islet of Pelo. The large village of 
Dowongi Kokotoe lies on the coast abreast this group and at the 
foot of Bandera hill. Little Ngclcngclc. and Big Ngelcngelc, on 
the northernmost of the larger reefs, have large villages and 
coconut plantations. On the coast abreast of the latter islet it 
Tilai village, with the inhabited islet of Katjoewawa close off it. 

The coast along Wajabocla Point and the bight to the south¬ 
eastward of it is fringed by a narrow drying reef. There arc 
many cocount palms in this area. There is a 3-mile stretch of 
coastal plain in the vicinity of Wajabocla Point. Northward, 
beyond this coastal plain, the coast of Mototai is steep-to. with a 
nartow fringing reef in places. 

(3) Anchorages. (Sec Chapcr VI.) 

(4) Hangers to navigation. 

The bight ol Berri Bern is sheltered by a large drying reef on 
which is the mangrove-covered island ol Tabailcngi. The en¬ 
trance between this reef and another drying reef to the north¬ 
ward is not title, owing to the several shoals which do not show 
by discoloration. The least water, a depth of I Va fathoms, is 
found on a shoal 1,300 yards north of Tabailcngi Island. Dan¬ 
gers arc found near the coast both north and south of the barrier 
reef. The outer danger in the vicinity of Mitita off Dehegila 
Point is a 414 fathom patch, Pono Ponato, 1•'/« miles west of 
Mitita. A similar patch lies about I mile farther north, and a 
drying reef lies between them and the islet 

(31 landing beaches. 

(a) Sangowo—Sambtks beaches. (Plans 3, 5, 13, and 
16, Sea ion F(a); Figure IV - 35) Reliability POOR Sandy 
beaches ate situated in front of the large villages of Sangowo 
and Sambiki which lie close together at the southeast corner of 
Morotai Island. It is possible that the beaches arc continuous. 
The area is at about 2" 06’ N and between 128° 32' E and 
128 33' E. Landmarks for the village of Sangowo include a 
conspicuous house with a "zinc" roof, a beacon which marks the 
western side of the entrance to the basin in the drying coastal 
reef (FIGURE IV - 35), and a beacon which is situated on the 
shore at the head of the basin. The approach to this stretch of 
coast is clear of dangers to the 30-foot depth, which lies about 
V* mile from the shore at both beaches. Shoreward ol the 30- 
foot depth the approach to the beach at Sangowo, which lies at 
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coastal reef which generally lines the shore is an aid to landing 
In the vicinity of Sahatai Barae village, 6V} miles west of Pmang 
Pomi. there a a break in the fringing reef about 1 Vj miles wide. 
The Sahatai Rivet, immediately west of the village, is the largest 
met in the area It has a shallow bar at ns entrance and is 
navigable by small boats Two streams flow into the bight in 
which the village of IXwwo a situated. Here there is a break m 


lage the land rises gradually from a narrow coastal plain to the 
steep ridges of the mountainous interior Bait from the beaches 
may be had along a coastal trail, about 6Vj feet wide, which 
leads nest to the tillage of Doroeha and connects with the 
sandy beach on the western sale of the promontory which term 
mates m Dchrgila Point The coastal trail is known to exist as 
far east as Doemu village and possibly connects with the villages 
along the east coast of the island. It could prohably be used by 
light trucks except near the Saha,., R.ver. where it is too sttep 
There art no bridges, but the rivers, with the exception of the 
Sahara,, are fordable at low tide The south coast is well popu 
land and numerous villages arc situated along the shore A trail 
leads to the interior along the hanks of the Sahatai River Othet 
trails lead inland a short distance A grass-covered air strip has 
been reported near the eastern end of the area Water is ob¬ 
tainable from wdls. 

<r) DtbepU Pom, Uf. IPLANI 3. 3. 13. and 16. Sec- 
non Gfa); FKUMt IV - 36) Reliability FAIR 

I location and extern A beach lies .long the western 
shore of the low wooded tongue of land which promts from the 
jouthwestetn end of Mon*., Island and terminates m Dchrgila 

Pilin' I * W V IIS* i<< c vi .. n 


Fid a. IV. 33. l,W B ,o*a. 
Hydragrsph* chan of Sangowo Ancturage 

the head of the previously mentioned hum. is clear to the 


ward edge of the ftingmg coral reef. The reef m front of t 
village about 300 fee, wait The approach to the heath 
Sambtk, village » clear shoreward of ,he JO-foor depth .net 
gently sloping sand bocrom Hcte there n a break m the frm 
mg teef about ', mile long. The heaches are enmpoud of a* 
sand. The wesrem he«h is interrupted by a strewn near 
eastern end. the cistern heath ,s interrupted by a stream 


dutcly west of Sangowo village Hoars can always land safely 
m the hum at Sangowo but a heavy swell may be encouneered 
from (Xtober to March High seas and rollers have been cx 
pcncnced from the mutheasr The beaches are sheltered durm* 
Che north monsoon. The land heh.nd .he h—.. .. 


, //l P ' M l fP lans 3. 3. 13. 

and 16. Section F(b)) Reliability POOR 

I location and extent Many sandy beaches lie along 
the south const of Moroca, Island between p irun „ p^. 

. ' J 28 l El P>n * 2 ’ ° 2 ’ K , ^« r E The bese 
landmark for the area ,s the low. wooded tongue of land. Dehr 

gd. Point. whirl. projects about 4H miles ux.rhwest.ard from 
the island at the western end of the area. 

« Kceo fcLmm”^' ^ ^ «rtch of oust, over 

a steep bottom, is clear to the seaward edge of the narrow .... 

'°- <r T" g, . COr " 1 ftrf * ncr 1* ** 1 P*«n*dmg tongue of 
aatet. least depth 3 feet, which |„ about IV, m.les southwest 

z ,h “ ,e ,hc boao - - ~ EEs 

w«, Th1 T P fo « T «»*»tlF «nd« toward the 

we,,. The weather cond-rmn, ma, vary widely from ,ea, to year 

cxirwrUrr 0 " Z***? H ‘ gh *“ ,nd have been 

1°-n —■— san; 

f i of beach. The beaches are competed of 

coral und and are interrupted by numerous streams.\n^ cl 
which are located in the central narr of rtw._ tv'. 
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4. Ad|acent terrain and exit*. The land behind the 
beach consists of a low, wooded promontory, % mile in great¬ 
est width, with coconut palms along the shore. Several villages 
arc situated along this stretch of coast. To tlie northeast the 
promontory merges with a flat coastal plain, about 4 miles 
wide in this vicinity, which is covered with rain forest and has 
open grassy pluins near the coast. It is reported to be firm and 
well drained. Exit from the beach may be had along a coastal 
trail, about 6V4 feet wide, which leads northward along the 
promontory to the village of Doroeba and then eastward along 
the south coast of the island. Inland from Doroeba village a 
clearing for a new air strip has been reported. Water is obtain¬ 
able from wells in the villages. 

(*/) Pi/ouo beach. ( Pi.ans 3, 3, 13-17, Section G(b); 
Figure IV . 36) Reliability POOR. A sandy beach possibly 
exists in front of the village of Pilowo which is situated on the 
southwest coast of Morotai Island about 8 V4 miles north of 
Dehegila Point. The area lies at 2* 07' N. 128 " 15' E. Land¬ 
marks for the beach include a number of islets and reefs which 
lie from 1 to 5 miles offshore in this vicinity and a conspicuous 


hill, Bcndcra Mountain (elevation 495 feet), which is located 
about I V* miles cast of the area. The islets arc low and are in 
general covered with coconut palms The reefs are well marked 
by discoloration. 

The approach to this stretch of coast is obstructed by the 
above-mentioned reefs and islets and by several charted shoals 
(Figure IV - 36). The 30-foot depth lies about 3.000 feet to I 
mile offshore. Shoreward the approach is clear over a flat sand 
bottom to the seaward edge of the coral reef which lines the 
northern half of the area. The reef is narrow at the northern 
end of the area, widens to about 2,000 feet near the center, and 
disappears into the sandy shore along the southern half of the 
area. It it reported that landing u practically impossible during 
the north monsoon. 

Tlie beach is composed of coral sand, with debris prohably 
occurring locally. It is narrow, firm, and steep and is interrupted 
by 2 streams; one near the center and the otlier near the north¬ 
ern end. It is backed by coconut palms and a coastal plain not 
more than I mile wide which merges with the extensive plain 
to the southeast To the northeast it rises along moderate slopes 
to the mountains of the interior. Exit from the beach is possible 
along a trail which leads inland from Pilowo village along the 
banks of the Pilowo River and joins a system of mountain 
trails, which connects with different parts of the island The 
nail branches southeastward across the coastal plain to the Tjao 
River. 

It) Tibi Point vicinity bracket. (Plans 3. 5, 15-17, Sec¬ 
tion G(c>; Figure IV )6) Reliability PCX)R Two possible 
beach areas arc situated on tlie southwest coast of Morotai Is¬ 
land; one around Tilai Point. 2 12' N. 128 14' E, on which 
the village of Tilai is situated, and one about 2 miles north of 
this point. The beadles are separated by a strip of marshland. 
The area is recognized by Hig Ngclengclc Island and 2 smaller 
islands which lie on an extensive reef about I % miles from 
shore opposite Tilai Point The small island. Katjoewawa, lies 
about V\ mile off the same point. 

The approach to this stretch of coast is obstructed by the reef 
and islets mentioned, by a charted shoal, least depth 3 feet, and 
some rocks and detached reefs (FlCiURL IV -36). South of Tilai 
Point the 30-foot depth lies about 1miles offshore. North¬ 
ward it swings abruptly shoreward and lies about 2,000 feet off¬ 
shore at tlie village of Tilai. Shoreward of the 30-foot depth 
the approach to this beach over a sand and stone bottom is ob¬ 
structed by the islet Katjoewawa, with its fringing coral reef, 
and by some rocks and detached reefs which lie south of Tilai 
Point. The shore in this beach area is lined with a coral reef. At 
the northern beach the 30-foot depth lies I,(XX) feet to 2,300 
feet offshore. Shoreward the bottom shoals rapidly and the ap¬ 
proach a clear of dangers. A fringing coral reef exists along the 
southern half of the area but disappears in the sandy shore along 
the northern half. Landing in the entire area is practically im¬ 
possible during the north monsoon. Heavy surf is encountered 
at the middle of the south monsoon. 

The beaches arc composed of coral sand with debris occurring 
locally. They arc narrow, steep, and firm. The southern beach is 
interrupted by the Tilai River north of the village Tilai and the 
northern beach is interrupted by a stream near its northern end. 
They are backed by coconut palms. The land behind the beaches 
consists of a coastal plain >A mile to 2 V] miles wide rising inland 
along moderate to steep slopes. A trail leads inland along the 
banks of the Tilai River to the upper reaches of the Goergoerina 
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River. A trail lead* a ihort distance inland from the northern 
beach. 

</) I Point—Totlofbot b,«h,t (PLANS 3. 5. 
15-17, Section G(d). Figures IV • 37 to IV • 41) Reliability 
GOOD. 

I. Location and e«tent. Sandy beat he* arc ntuated 
around Wajaboela Point. 2 * I V N. 128 12' E and at the vil- 
la/{c oI Toctoehoe. 3 Vi mile* to the northeast Possibly the area 
tier ween these 2 hcache* is alio *andy beach. The ben landmark 
lot the area is Raoe Island (elevation 1.338 leet), which lies 
about 114 miles northwest ol Wajaboela Point. Its highest 
summit is conical in appearance when seen from the southwest 
Additional landmarks include a conspicuous tree which stands 
at VX'ajahoela Point and a house with a ‘line" roo(. in Waja- 
hoela village, just west of the point 


wide at Wajaboela Point. It is reported that landing is prac¬ 
tically impossible during the north monsoon. Heavy seas art 
encountered at the middle of the south monsoon. 

3. Character of beach The beach at Waiabocla is com- 
posed of firm, coral sand (Figures IV • 38 and IV • 39). h „ 
very narrow at high tide and has a slope of about I on H. Locally 
it is interrupted by low banks supported by the roots of coconut 
palms (Figuri IV - 40). About Vi mile west ol the point there 
is a small jetty built of stones and sand with the outer end of 
wood. The best place to land is either side of the jetty at high 
water. 

4. Adjacent terrain and exit*. The beach is hacked by 
coconut palm plantations and the houses of the village Inland 
there is a plain I to 2 Vi miles brood rising along moderate to 
steep slope* A surfaced vehicle toad runs around the point. A 



2 . Nearshore. The approach to the beach at Wajaboela 

, {;.*'** 7771 7J cvcral dc, * cM charted .hoai* 

(liGun'. IV - 37). The approach to the area north ol Wi,a. 
boela loin. he. through Raoe Strait, which ,s restated in its 
natrowes, pa,, by several shoal banks. The channels between 

hc^Of™ Z 7 > ,,JC npi At ,HC 01 Wajaboela 

the 30-foot depth swings seaward around a detached reef to a 

foot* dr rah ‘^L 3 .- 300 'T ,r ° m ,h ° ,c S horew»rd of the 30- 
Dot depth which lies at distances varying from 300 to I 600 

of ,he j,ca - ,hc ™ 
‘ rd edge of the fringing coral reef which is about 900 feet 


leadt ,Q ,hc «*< Toetoehoe. A, Toctoehoe 
che beach is inter,up,ed by the mouth of a small „vcr The ma- 
cenal brought down by the river extends in . broad delta over 
che fringing coral reef . Figure I V . 4 1) The beach ,s soft and 
flat and is composed of a mixture of sand, coral sand, and mud 
with deb,a occurring locally. I, „ backed by jungle with scat- 
ccred coconut palms and secondary growth along the shore In- 
und are gentle slopes merging southward with the coo.,.I plain 
behind Wajaboela Point. Well water a obtainable a, Waja. 
boela bu, is brackish and not clean. 
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.»I foctorhoe River, showing shifting sand bus „l della, looking NR. I9S2. 


■12. Sun gibe-1 aland Islands 

Thc SlU, «' ,,c ** lan J» ‘"*1 ‘he To laud Islands art the principal 
“ n ! ,, l ot an lymn between the northeastern point of 

( t, «Us and the .aland of Mindanao. The lolonda are almost 
entirely volcanic. 


(•ft Hangers to navigation. 

A 6 1 id a thorn shoal lies 750 yards east-northeast of thc steep 
northern point. About H miles north-northwest of Lipang Is- 
lunl lies Louisa Bank with a least depth of 6 fathoms. A con- 
sidtrablc current, which gives rise to a violent sea. sets across 
the tank. 


A. Sangihe Islands: l.ipang Island. 

(1*1. AN 18) 

Nu .Sangihe Islands lie between 2 and i N. and 125 
and I-r. I: They include Sangihe Island and all thc islands 
umth of it to Bum Island. They are heavily wooded and moun- 
turnout, but in places along the coast they are low and liar, and 
even swampy on Sangihe. The islands wdl lx- discuss,,! , n a p 
i-roxunate order from north to south, beginning with Lipang 

(It Olfiborc. 

.7 l , ? ,and '* tlrjr « W P' U>r • 6W-fathom 
shoal 50 yards cast-northcast of tlx: steep northern point 

(2) Coastal topography. 

Lipang Island about 10 miles north of Sang,he Island a, * 
lmm ',11 \ ' 14 591 'r' hi « h - Hnd » «>«ly recognised 

vegeian'm P ° m,cJ Summi '* which » covered with 


lh AN 18 Section Ala)) Reliability |-<X)K A small sand 
, h ' c *. m 0< ,,K V,I,U K C ,,K- "iuthwestern shore of 
l.iiwng Island. I he approach to the beach is clear through deep 
water over a steep bottom, ,h c fringmg coral reef. During 
die north monsoon. the winds often shift suddenly from north- 
e..st to west West Winds usually persist for a number of days. 
With this condition prevailing, a heavy surf breaks on the fring¬ 
ing coral reef. The currents , n the vicinity of the beach are ir- 
regular, he water temperature is always greater than 70 f 
, b ” ch mainly of coral sand and debris eroded 

ron, the .oral rev, The beach i, firm due to cementation, and 
an lx reached by small boats at high water over the rev,. The 
land behind the beach rises along the steep coronut-covcrcd 
s o.x-s o, the mam peak o, the island Communication with the 
other islands is maintained by small lx>ars. 

B Sangihe Islands: Sangihe Island. 

(Plan ih> 


1 1) Anchorages. 

A I,hough the bottom is steep and the water is deep off L.pang 

nd and,,,,age .an lx found off a village near a beat I, lo 

V J ° * SOU,hweKc,n ih ‘»' c Currenre ,n tins possible an- 

of , (lufo 1 md''tlthi * r . ^ bcKCr a "5 hora ^ ™ lx found north 
the island, .ilthough it is much farther offshore. 


A 2-knoc current has been experienced along thc west coast 
of Sangihe Island, outs.de o, the hays. The coast is generally 
steep-to. small reefs extending offshore only in a few places. 

r,dc bu« ,^ll > T ,$ h,Kh 4 d,ur,wl and - ^midiurnal 

Ir h ; pri ' do,nm r cs 1 Thc sprin ^ 21 «» 

coincide. n.c highest water level occurs ,n May and November. 
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At Taboekanlama Bay the depths outside the 30-fathom 
curve increase rapidly, but within that curve they decrease grad¬ 
ually toward the reefs and shore The roads arc open from south¬ 
east by south, through cast to north. 

(2) CoaiUl topography. 

Sangihc Island is the largest island of the group. It is 26 miles 
long, and rises to a height of 6,102 feet in Mount A woe. which 
is a flat-topped active volcano. The coast varies greatly; it has 
several bays, is steep and rocky in places, and low and even 
swampy in others. 

The west coast, from Point Salimar—the northern point of 
Sangihc Island—to about I mile southward of Point Mascli. is 


night with clear weather. The 1.706-foot hill, close south of 
Tahoena Bay. u rather conspicuous. Tahoena village is the 
principal village of the Sangihc Islands. There was a small land- 
mg pier for boats; at low water it has a depth of 3 feet alongside. 

Manganitoc Bay (FIGURE IV - 45). 2 miles south of Tahoena 
Bay. a bordered by hills, 650 to 800 feet in height, which are 
covered with trees. The coast between the 2 bays is steep 
and rocky, and is fringed by a drying reef in several places. In 
the southern part of the bay the shore reef extends about Vi 
mile off. with a 134-fathom spot outside it; this spot is often 
marked by discoloration. 

The coast betwee n Tamalco Roads and Manganitoc Bay is. for 
the most pan, steep and rocky. 


COASTS AND LANDING BEACHES 


P*g*lV ) I 


The maximum rise and fall that can be expected are. respective¬ 
ly. about 3.6 feet above and 2.6 feet below mean tea leveL 

Tamako Roads, 7 miles south of Manganitoc Bay, is not so 
well sheltered from southerly winds as Tahoena Bay. 

On the cast coast the strait between Sangihc and Bcng-darxt 
Island, south of Lebessan, is broad and deep, but a 71?.fathom 
shoal lies in m kI- channel and a coral reef extends from Bcng- 
darat. Between the latter and Beng-laoet Island u a deep paa 
sage, the shore reefs are easily made out Noah and east of 
Beng-laoet are a large number of bare rocks. The islands are 
hilly, but without any conspicuous summits A current, with a 
velocity of 3 knots at springs, may be experienced in the scran 
between Sangihc and Beng-darat Island, it sets northward with 
the flood and southward with the ebb. 

Manaloe Roads, in the bay formed by Lebessan. Batoew mg- 
korng. and Tchang Islands, is nearly always calm. There is both 
a diurnal and a semidiurnal tide, but the latter predominates. 
The spring highs of the 2 tides coincide. The highest water level 
occurs in May and November. The maximum rue and fall that 
can be expected are. respectively, about 4.3 feet above and 3 
feet below mean sea level. 

Pcta Bay is narrow between the shore reefs (FIGURES IV - 42 
and IV -43), but the depths decrease gradually. 


steep and rocky, and thence to Tahoena Bay the land slopes 
more gradually down to the shore, with sand and stone beaches. 
No dangers have been reported along thu pan of the coast. 

Tahoena Bay (Figure IV - 44) is lined with high hills 
which are covered with trees. The bay u about Vt mile wide 
and extends I 3*s miles inland. Except for the shore reef on the 
southern side and the shore bank at the northeastern corner, 
there are no dangers in the bay. so it can be entered even at 












South of the strait between Sangihc W a n d and Brng-darat 
Island u Dane Wand, a steep rocky ulet with a very narrow 
coastal reef. It a separated from Sangihc Island by a deep pas 


Pea Bay < Figure IV • 48) was marked by 2 cross beacons, 
one on the shore and the other on the slope of a hill, forming an 
entrance range when in line on the bearing 222 *. 

The north coast of the island, between Taboekanlama and 
Pomt Salimar. slopes gradually toward the interior, except at 
the stretch near the villages of Kaloetaga and Sawang. where 
it is steep and rocky. 

(if Amtbotsgtt. 

Anchorages, at Tahoena Bay. Tamako Roads. Dago Bay. and 
Pew Bay are described in Chapter VI. 

Manganime Bay has a safe anchorage in a depth of 33 fath- 
oms with Point Tarone bearing north and the small islet Boo 
kide bearing east However, westerly and southerly winds are as 
troublesome here as in Tahoena Bay 

Ngalipaeng Bay has anchorage in 38 fathoms of water with 
the flag pole hearing 334 and the southwestern entrance point 
bearing ISO*. 

Of! the village of Saloerang. on the coast south of Lehcssin, 
there u anchorage in 30 fathoms of water with the southwest 
f«».nt of Beng-darat Island bearing 124*. and the white rocks 
north of Brng-laoci Wand hearing 69*. but this location is 
rather close to the reef Landing is difficult during the north 
monsoon. 

At Matuloe Roads anchorage will be found about 600 yards 
offshore m a depth of 17V* fathoms Handling cargo is rather 
difficult on account of the gradual inclination of the beach 
Kocker Bay (FlOUM IV - 49). 2 miles west of Tchang Is- 
land, aflords anchorage m depths of II to 19 fathoms in us 
outer part The village of Koeloer is difficult to reach because of 
the drying shore reef 

Koema Bay. I mile farther to the northwestward, affords 
good anchorage in 71* fathom. of water, with the southern 
entrance point bearing 134 and the center of the village 22 3 \ 
There is much surf on the beach during the north monsoon 
Taler.gen or Mioeloe Bay (FlCUBB IV . 30). close north- 
west of Koema Bay. affords sheltered anchorage in 30 to 35 
fathoms The vdlage is hardly visible; landing is difficult on 
account of the shore reef, the mud. and the mangroves 

Srnsong Bay. 3 miles north of Koema Bay. i» calm and af- 
fords good anchorage, but the reefs which skirt the shore almost 
everywhere make landing hazardous 

Tab«k«l.ma <P*OM IV - 31). about 13* mile, north- 
west of Pew Bay. affords anchorage in 14 to 19 fathoms, with 
the flag pole at the village bearing 236". 

The dephs along the north coast permit anchoring almost 
anywhere but there is no shelter One can anchor in 27 to 38 
fathoms .bout 325 yards offshore abreast Sawang. which is not 
visible from seaward During westerly storm, and the north 
monsoon, landing on the beach is very difficult. 

(4) Domgeri to rnsvigotiom. 

At Tahoena Bay there are no dangers, except for the shore 
«f on the southern sale and die shore bank at the northeastern 
comer. 

In .he southem part of Mangamtoe Bay. the shore reef ex- 
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Dagho Bay (FlGUU IV - 46). in the southern pan of San 
gihe Island, is entered between Towle Manandoe Island and 
Mahoemoe Wand The latter is hdly, and n separated from the 
mam island by a channel that can only be used by small name 
hoan. The summit of this -land ha, an deration of 791 fee, 
W.thm Sum Wand, a small „l« off the northern shore of 
Mahoemoe Island, it u always calm. A small channel w.th over 
6 feet of water leads to Kalocwatoe. near the head of the bay 
hut the water is not transparm. and the coral reefs outs* the 
channel are covered with mud At Dagho Bay a stone mole rt 
fend, our across the drying shore reef 

Bcbalang Wand. 13* miles west of the southern end of 
Sangihr Island, a a hilly isUnd mmg to a height of 430 feet A 
Urge tree stand, on ,t. summ- A navigable channel separates 
the island from Sangihc bland 

Lenggis Island eastw ard of the entrance to Ngalipaeng Bay 
is separated from the Sangihc coast by a narrow passage, nanga- 
ble by name boat, ae high water. 

Ngalipaeng Bay (FlGUM IV . 47). on the southeu, sale of 
Sangihc Wand and 23* miles north of the southern end of that 
Wand. „ calm only during the north moon* On ,hc north- 
western .* of the bay it the fairly luge village of Ngd^eng 
The southern end of Sangihc Island was formerly a rwmnsub 
but is now an Wand separated from the trum Wand by a rorrow 
channel that dries at low water 

South of Lebessan Wand the ease coast k very high, rocky 

'"T T n \° l Ub ” Mn “ ,U “ Pm - * ° “~r and 
rocky, but northward from the latter place it slows aradu.ll. 
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Picum IV-46. San K ,ht liland. S cnail. Dagho Bay 
Swoon from HO chan 3061. 


On the cast coast, a 714'fathom shoal lie* in mid-channel of 
die strait between Sangihc Island and Beng-darat Island. 

In Manaloe Roads a ihoal with a lean depth of 4 Va fathomi 
lie* in the channel loutheait of Tehang Island. At a heavy »ca 
will l>e encountered in this channel during the north monsoon, 
it o advisable not to use it at that time A detached rock off 
Krmhono Point, in the channel between that point and Tehang 
Island, dries at low water Another reef is charred near the 
noddle of the bay. 

(53 tending heaihei. 

(a) Tatung heath. (Plan IS. Section B(a)) Reliability 
POOR Three narrow landing beaches exist in breaks in the 
high rocky northwest shore of Sangihc Island at the villages of 
Tariang, 3 ° 43’30" N. 123 23' E. Talaw.de, 3° 43' N, 123’ 
24' 30" E. and Kcndahe. 3° 41' 30" N. 123° 24' E The best 
landmark for the area is G. A woe volcano, elevation 6,102 feet, 
which lies about I miles east-southeast of the general area. The 
volcano is recognized by its slopes, broken by ravines and gorges. 
The approach to the shore in this general area is dear and the 
bottom gradient steep. Westerly winds, which often last I to 4 
days during the north monsoon, create high teas and heavy surf 
along the shore. At other seasons westerly winds are not as se¬ 
vere. A current of about 2 knots has been experienced along 
the coast. The water temperature is always greater than 70 F. 
Beaches existing in this area arc narrow, steep, and composed of 
volcanic sand and pebbles. Streams empty into the sea at the 
villages of Tariang and Kcndahe. The area behind the beaches 
is covered with coconut palms through which runs a path con- 
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FlGL’IE IV - 47 Sangihe liland). S toail. Ngalipaeng Bay 
Section from HO chart 3061. 
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I. Location und extent. A narrow beach about 7 m ;tr. 
Ion,.-, interrupted by numerous stream mouths fronts a narrow 

southeastward to the head of Tahoena Bay, J jr W 2 J 
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Hour* IV. 51. Smgibt bUml, Nl! toon TtbotkanUma Ha, 
See• ion from HO dun 5061. 


Kindi iboui 2.000 feet west ol the pier, and the customs house 
wuh flagstaff which Hindi about 1,000 feet cm of the pier. An 
additional lid in recognizing the bay it ■ conspicuous 1,706- 
foot hill which lici dose to its southern shore. 

2. Nearshore. The approach to this beach area is clear 
of dangers except for a coral sand shore bank, least depth 6 
feet, which lies at tlsc entrance to a small lagoon at the head of 
else Tahoena Hay. During operations in the bay caution should 
be taken to avoid tlsc wide fringing coral reef on its southern 
side. The bottom in this beach area has a steep slope and is 
composed of loose volcanic sand During the north monsoon 
season the winds often veer suddenly to the westward, persist for 
from I to <1 days, and create heavy seas along the coast. At other 
times of the year west and southwest winds are not as severe but 
may hinder the transfer of cargo in the Tahoena Hay where a 
swell usually runs even with easterly winds. There are no cur¬ 
rents in the bay but a current of about 2 knots has been ex¬ 
perienced along the coast outside. The tide in the Tahoena Hay 
is both diurnal and semidiurnal, the latter predominating. The 
spring highs of the two coincide. The highest water elevation 
may be expected in May and November. The maximum rise 
and fall that may be expected arc respectively about 3.6 feet 
above and 2.6 feet below mean sea level. The water temperature 
is always greater than 70 F, 

3. Character of beach. The beach in general is narrow-, 
steep, and composed of volcanic sand and stone. The surf on 
the beach n extremely heavy when the waves are driven by 
strong westerly winds during the north monsoon season. Nu¬ 
merous streams flow across the beach northwest of the entrance 
to the Tahoena Bay. Landings can easily be made within the bay, 
where the beach is composed of sand and is free of debris. The 
beach near the village is 30 to 40 feet wide and is not encumber¬ 
ed by a fringing coral reef. A small pier in front of the village, 
with 3 feet of water alongside, and the entrance to a lagoon in 
the northeast corner of the bay interrupt the beach. 


4. Adjacent terrain and exits. Inland from the beach 
lies A woe volcano whose steep timber-covered slopes descend 
to a narrow coastal plain which is covered with coconut palms 
Exit from the beach is by a wagon road which runs close behind 
the beach from its northwestern end southeastward to the vil¬ 
lage of Tahoena. This section of road is a link in a system of 
roads and paths which completely encircles the island close 
to the shore. From the village of Tahoena a cart road leads 
northeastward across Sangihc Island to the villages of Kaloerae 
and Likoepang on its northeastern shore. There was a radio sta¬ 
tion at Tahoena village. 

(c) Manganilot btacb. (Pi.an 1H, Section B(c>) Relia¬ 
bility POOR. A small beach lies in front of Manganitoe village. 
3° 34' N. 125° 30' F., at the head of Manganitoe Hay which 
is situated about 2 miles south of Tahoena Bay. The best 
landmark for the area is the steep rocky coast which separates 
the 2 bays. The approach to the beach is obstructed by a IV4- 
fathom patch which lies slightly more than a mile west-south¬ 
west of the village (PlGURB IV • 45). The entire bay is lined 
with a shore reef which varies in width from about 1.500 feet 
off the village, to about I mile off the southern shore of the 
bay. The bottom material seaward of the reef is black sand. 
Westerly winds and waves make landing difficult. The water 
temperature is always greater than 70° F. 

The beach which lies in front of Manganitoe is a narrow- 
coral strand fronted by a fringing coral reef which dries about 
1,000 feet off the southern end of the village The best landing 
place is north of the village at the mouth of the Beowono River 
where small boats can reach the beach at high water through a 
break in the reef. At other points in the vicinity landing can be 
made directly on the reef flat except during westerly winds when 
the surf is extremely heavy. Shoreward of the beach the head of 
the bay is surrounded by a group of hills 650 to 800 feet high 
These hills form the backbone of the island. Their slopes are 
entirely covered with vegetation. The coastal trail which trends 
northward and southward lies at the foot of the slopes imme¬ 
diately behind the beach From the village of Manganitoe a 
trail trends eastward across the island to Miocloe village. A 
branch from this trail leads northeastward to the landing place 
at Pcta village. 

id) Central util coast beachtt. (Plan IH. Section U(d) > 
Reliability POOR. Five possible landing beaches lie in front of 
the villages of Paghocloe, Kaoehbe, Scsiwocng. lebo. and Ba- 
rangkalang in breaks in the steep rocky stretch of coast which 
lies between the bay of Manganitoe, 3 34' N. 125 30' E. and 
the bay of Tamako. 3° 27' N. 125° 30' E. The approach to 
these landing beaches is clear but the shore is lined with a fring¬ 
ing coral reef whose maximum width is about 1.500 feet. These 
beaches arc exposed to westerly winds and seas which arc vio¬ 
lent during the north monsoon season The water temperature 
in this area is always greater than 70 F. The beaches are nar¬ 
row coral strands which lie at the upper limit of the reef and can 
be reached by small boats at high water during an easterly wind. 
During a westerly wind the surf breaks heavily on the reef. The 
best place to land would be near the stream mouths which exist 
at each village since there is usually a break in the reef at these 
places. The land behind the beach ts covered with trees, and 
rises steeply from a very narrow coastal plain to the crest of a 
ridge of hills. The highest peak, elevation 3,000 feet, lies about 
2 miles cast of the village of Kaochisc. At the foot of the slopes 
and immediately behind the bcach’A a path which completely 
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encircle* ihc ulaod rum along ihr uuiul plain connecting it» 
* dlagrt m ad|acrnt jiru 

let TtmJto !**ck (Plan 18. Section Hte>» Reliahdnv 
WX)R A Vaeh «Khw 2. UIO fee. loaf In at .he Vwl ul thr V, 
oi Tamako. 3 27' N. 123 30* E. m fruor of «hr tmall vdiagc 
<*l .he tame name I FlGli* IV - 32) A flag pole nod Vhmd 
ihc hr*ih TV vdlage wa* j regular f»*t ol all for Dutch vc* 
•cl* before rV war TV appnuch to ihr heath a clear TV t*< 
tom off chore n tumpraeti rnjinlj ol ruck wnh tand occurrmc 
locally, in ilope r» grille rm^h to aflotrf goad anchorage 
Strong wrvtcrly and tuutVrly wuidv create a high tea in tV 
hay. TV wiirr temperature it alwayt greater than 70 F TV 
beach a Computed mainly ol volcanic tand brought Amo by tV 
tisxt which enter* tV Kiy near tV tociiVm end ol tV brach 
Immediately behind tV Voch there it a nation cuawal plain 
•hub ettendi inland up tV getuly doping do* ol tV tiream 
• alley To tV northnru ami voutheau tV land met deeply 
•torn tV Hour ol tV valley lu mountain peak* On tV Ion area 
behind tV beach there ti a turd turfaerd read about 20 leer 
n-le uhich eatendt a ihon dtttance north and couth tW tV ml 
la^e where it connect* to tV cnatral path which cmitile* tV 
■viand 


lute ol vulcanic and coral tand TV cove n bordered by tirep 
dope* cm hoch tale*, and tV land behind tV beach tuet in 
moderate dope* to a mountain peak 2.300 (ret high TV toattal 
path let at tV feme ol tV .lope* Vhind tV beach 

I*I PjgSo flay Iratfvi (PLAN 18. Section H<g)» R t 
lolulity POOR Landing tan V made at tV village. of Daghn 
and Ksforwmar. in tV nonheatt corner ol tV hay ol Dagho 
which lie* at 3' 27' N. 123 33’ E TV hay it recognized by 
hilly Mahormor Itiand. elevation ol turnout 791 Icet. which 
let on tV MMhraurm tide ol it* entrance The wcvtrrn cn 
trance point nf tV hay it nick) and ha* a tmall itiand wcvt ol 
o TV appeoaih m Daghn village it dear to a ttnnr mole whoh 
rtiendt acraat tV drying reel TV approach to Kalocwatoc. 
w Vre there it a tmall landing place, it through a 6-foot chan 
nel whine entrance it encumbered by a coral reef which it oh 
•cured with mud TV volcanic tand bottom in tV hay dope* 
gently Southerly and wewcrly wind* create rough teat in the 
rntranee to tV hay. hui catrward of tV itiand Sama in the 
Vy .t a alwayt calm TV thorct ol tV hay ace lined w ith man 
A****** Immcdutely behind tV Vad of tV buy there it a nat 
row plain Irani which tV land rite* in moderate dope* to the 
tuirminding tree coveted hill*. TV main inattal path Iradi 



Pnr»i /, a£f"f' <PlVN ,8Sw -" »«»>» Relub.!.., 

KX)R. About 2 mile* toutVau oI tV V, ol Tartuko , c~,,!I 

me.m mouth* which V a, herb end* nt ,V village TV cove n 

" ,hc 7* *>*• **» ma* V rented w«h 

*.nd. from -hove d.recuonv TV Vach n (nmpvd of a m,»- 


thremfh bod,.village* At Kaloew.tuc vtll.ge a twin*. in- 

Mu “ K * ,ocw " oc m " % * Uc T connecting tV village 
to Manalor village on the raw cuatr of tV itiand 

B *“* ,PlAV IH - Seu»" Blh)) 

I l S l -“ r . V* h, " r nlMnd ' BrVlang. 3 20’ 3<f 

In "l ^ ' . M> ,CW h '^ h - *" h * '"Re **w on it* tummit. 

7, , ' ' •* n "‘” *'* h •* *-»«"« Idaod I, „ Mieved 
ha. a Undmg can V made a, ,V village on , V non Vrn chore 
"* 'V "land where there mat a flag jx>ic 
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(i) Ngahpaeng W. (Plan 18. Section B(i)) Re¬ 
liability POOR. A possible landing beach is situated in front 
of the village Ngalipacng at the head of the bay of the same 
name which lies on the south coast of Sangihe Island at }“ 23' 
N. 125 36' E The approach to the beach is clear to the sea¬ 
ward edge of a shore bank, least depth \Vj feet, which extends 
about 600 feet seaward from the beach. Near shore there is a 
narrow, fringing, coral reef backed by a narrow coral strand. 
Heavy surf is experienced on the beach except during the north 
monsoon season. The terrain inland from the beach is steep 
and hilly. The path leads northward from the village to Saloe- 
rang and Manaloc. 

(;) Salotrang beach. (Plan 18, Section B(j|) Reliability 
POOR. A small landing beach lies in front of Saloerang village 
on the southeastern shore of Sangihe Island at 3 28’ 40" N. 
125 40' E The area >s recognized by the hilly islands. Beng- 
darat and Beng-laoet. which lie 2 Vi and 43} miles, respectively, 
cast of the beach. About I mile northeast of the latter-named is 
land, there is a group of lure white rocks The approach to the 
beach is obstructed by tlie previously-mentioned islands, but 
navigable channels exist between the fringing coral reefs which 
surround them Shoreward the approach is clear to the wide, 
fringing, coral reef. High seas and heavy surf arc experienced 
in this area during a north monsoon. A 3-knot current runs 
through the channel between the island Ikng-darat and the 
beach. The current Hows north on the llood and south on the 
ebb, The watet tem|<cfaturc is always greater than 70 P. 

The beach is a steep, narrow, coral strand at the inner edge o' 
the reef. Landing on tlse beach is possible at high water but dur¬ 
ing the north monsoon it is extremely difficult. The best place 
to land is at the mouth of the stream which crosses the beach 
near its southern end. The terrain north and south of the beach 
is high and rocky but immediately behind it is a llat plain in 
the center of which there is a hill. Exit from the beach is along 
the coastal path which trends northwest and southwest from 
the village, 

U) Manatoe beach. (Plan 18. Section B(k)) Reliabili¬ 
ty POOR. A wide beach about '» mile long is situated in front 
of the village Manaloc on the western shore of the Manaloc 
Bay. at 3 31' N. 125 38' I- The area is recognized by the 

islands of Ixbcssan, Batocwingkong, and Tchang which su • 
round the entrance to the hay. The approach to the beach lies 
through the channels among these islands. In the channel south¬ 
east of the island Tehang there is a 28!/;-foot shoal. On the 
opposite side of the island a detached rock which dries at low 
water lies off Point Kcmbono.'ln addition to these a drying reef 
lies in the middle of the bay. Shoreward from the reef the ap¬ 
proach to the beach is clear. Winds are strongly felt in this 
area during the north monsoon and create high seas and 
a heavy surf on tlse beach. The tides in the bay arc both diurnal 
and semidiurnal, with the latter predominating. The sorin • 
highs of the two tides coincide. The maximum rise and fall of 
the water surface that may be expected is about 4.3 feet above 
and 3 feet below mean sea level. The water temperature is al¬ 
ways greater than 70 F. 

The beach is composed of a mixture of volcanic and coral 
sand. It is firm but its exceedingly flat slope makes the transfer 
of cargo across the beach extremely difficult. Streams cross the 
beach near its southeastern end. near the middle, and near its 
northwestern end. Landings can be made easily on the beach ex¬ 
cept during the north monsoon. In addition to this beach, land¬ 


ings are possible at the villages on the bay shores of the off-lying 
islands. Behind the beach there is a brood coastal plain, drained 
by a number of streams, which extends inland for about 2Vy 
miles and then rises in steep slopes to a range of hills. The main 
coastal path runs through the village. In addition to this path, a 
trail trcmls southwestward to the village Kaloewatoe at the 
head of the Dagho Bay which is situated on the southwestern 
shore of Sangihe Island. 

(/) Koeloer beach. (Plan 18. Section B(D) Reliability 
KX)R. A small landing beach lies at the head of a cove in front 
of the village of Koeloer. 3° 33' N. 125° 35' 30” E. which is 
situated about 2Vl miles west of Tchang Island The approach 
to the village is dear within the entrance points to the bay, but 
shoreward the bottom shoals rapidly to the seaward edge of 
the fringing coral reef which dries and makes landing on the 
narrow, coral sand beach difficult. High seas and heavy surf 
which run during the north monsoon are an additional landing 
hazard. A stream crosses the beach near the southern end of the 
area. The low coconut-covered plain which lies behind this 
stretch of coast extends inland for about 2 miles, beyond which 
the land rises in the steep slopes of Sahcndarocman Mountain. 
The coastal path which encircles tlse island runs through the vil¬ 
lage behind tlse beach. 

('«) Kottna ILi) beach. (Plan 18. Section B(m)> Re 
liability P(X)R Alsout I Vj miles northwestward from Koeloer 
there is a small beach at tlse head of Kocma Bay, 3 " 35' N. 125 * 
35' I: The approach is clear to the fringing coral reef. During 
the north monsoon a heavy surf breaks on the narrow coral sand 
beach. A small stream crosse* the beach near the northern end of 
Kocma village. An extensive, low, coconut-covered plain extends 
inland for about 2 miles to the foot of the central highlands 
Communication with the adjacent villages is by the coastal path 
which passes through the village. 

<«) Mioe/or IIay beach. (Pi.AN 18. Section B(n)) Re¬ 
liability P(X)R. On the eastern shore of the narrow center por¬ 
tion of Sangihe Island and at the head of Mioeloc Bay, 3° 
35' N. 125 33' H, is a narrow, muddy strand covered with 
mangroves. The approach to the shore is clear but caution should 
be used when entering the bay between the fringing coral reefs 
which line both shores Landing at the head of the bay, through 
breaks in the mangroves, is possible but difficult due to the mud 
and live wide, fringing, coral reef. A small stream crosses the 
shore a short distance south of the center of the head of the bay. 
The best place to land is between the stream mouth and the 
village Mioeloe. The terrain north and south of the bay is low 
and covered with coconut palms, but that behind the bay rises 
in gentle slopes to the range of hills that forms the backbone of 
the island. Communication with other villages on the cast coast 
is maintained by the mam coastal path which passes through the 
village In addition to this path, two paths run westward from 
the northern and southern ends of the area to join the path 
which crosses the island connecting Manganitoc Bay on the 
west coast to Pcta Bay on the cast coast. 

(o) StTiiong beach. (Plan 18. Section B(o>) Reliability 
POOR. A narrow, coral sand beach lies at the head of a small 
cove m front of Scnsong village 3 0 38' N, 125° 34' E. Sensong 
is situated on the northeast coast of Sangihe Island about 1 Vj 
miles south of Pcta Bay. The approach to the beach is clear to a 
wide, fringing, coral reef which makes landing hazardous even 
though the area is well sheltered from winds and waves. The 
land behind the beach is low and covered with coconut palms. 
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The coastal pith lead* through ihc village to Feta Bay where a 
trail heart touthwettward across the itland to Manganttoc 
® • 

</'> PeiaBa) broth. (Plan 18, Section B(p) ) Reliability 
POOR A tniall beach and pier lie at the head of the Feta Hay 
(FIGURE IV • 53), which It situated on the northeast coast of 
San#ihe Itland at 3 39' N, 125 33' E. The entrance to the 
hay was marked by a white buoy on the Starboard and a blade 
buoy on the port Two cross beacons, one on the shore and the 
other on the slope of the hill, formed an entrance range to the 
harbor At the head of flic bay a light wat shown from the pier 
I he approach to the head of the hay, although narrow between 
the fringing shore reefs, is clear On anchoring in the luy. cau- 
••on should \k taken to avoid the sand hank which extends sea 
ward from the fringing coral reef on the southern shore Dur¬ 
ing the north monsoon strong winds and currents exist in the 
bay I here is Ixith a diurnal and semidiurnal tide m the hay, 
but the latter predominates The spring highs of the 2 tides 
coincide The highest water level occurs in May and November 
I he maximum rise and fall that can he expected are respectively 
alxnit 1.3 feet above and 3 feet below mean sea level. 

The beach is composed of coral sand A pier lies at its north 
western end and a stream crosses it near its southeastern end. 
The land behind the beach is low, but a short distance inland it 
rises gradually to a chain of hills. The coastal path which enters 
the village from the south widens into a wagon road at ilie vil- 
lage and leads northwestward along the coast. In addition to 
the road, a path runs inland across the island from tin- north¬ 
western end of the beach to Tahoenu Hay. while another leads 


inland from the southeastern end of the beach to Manganitoc 
Bay 

(y> Norlbeail eoail btaihti. (PLAN 18, Section U(q)| 
Reliability POOR. Four possible landing beaches lie on the 
northeastern and northern shores of Sangihc Island between 
Feta Hay. 3 39'N, 125 33'E, and Salimar Point, 3 -l-T N. 
125 25' E The best landmark for the area is Mount A woe 
volcano, elevation 6,102 feet, which stands near the center of 
the northern end of the island The approach to this stretch of 
coast is dear and. although deep water in general lies close to 
shore, sand hanks may he encountered near rhe stream mouths 
(hiring the north monsoon season high seas and heavy surf 
make landings almost impossible. Tide rips are frequently en¬ 
countered oil the western end of the area. The water tempera¬ 
ture is always greater than 70 F 

The bcadics are composed mainly of the volcanic sand 
brought down by the numerous streams which drain this sec¬ 
tion. The Inst place to land is on the beach at Tahoekanlama 
near the southeastern end of the section Here the depths de¬ 
crease gradually from the 30-foot depth to a narrow fringing 
coral reef, 

I lie terrain inland from tin- southeastern end of the sec¬ 
tion rises gradually toward the interior, but northwestward the 
‘lope* become steeper. Near Salimar Point the coast is rocky 
and the slopes of Mount A woe arc steep This entire section is 
served by a wagon road which follows the coast from the 
Feta Hay to Tariang village on the northwestern tip of Sangihc 
Island. From near the southeastern end of the section paths run 
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southwcstward from Kaloerac and Likoepang villages 10 the 
Tahocna Bay. 

C. Sangihe Islands: Toadc Islands. 

(Plan 18) 

(1) Offshore. 

Off the Toadc Islands the waters arc dear to the wide fring- 
in# reel that surrounds rise islands. 

(2) Coastal topography. 

The islands, Manipa, Bockidc, Poa, and Lian>{. together 
known as the Toadc Islands, lie I to 8 miles northeast of San- 
gihe Island. They are entirely covered with vegetation. Manipa 
Island has a good wide beach with a gentle slope around the 
island. Coconut trees arc found all along this beach. 

Farther northeastward is a group of smaller islets; of tlicse 
Salche and Bocang arc entirely covered with trees; Bolonrahc 
and Inis are steep rocky masses. They have no beaches Bolon- 
tahe resembles a haystack as it is approached from any direc¬ 
tion It protrudes 164 feet above the sea and has a marker on 
top of the island, so it is a prominent landmark 

Malihat (Mclihang) ami Makohat (Mckoluhe) are barren 
rocks, located approximately 18 miles northeastward of Sun- 
gihe Island. Both islets are solid table rock which rise 20 to 40 
feet above the sea. There is no beach or vegetation on cither 
islet. 

(3) Am borage r. 

About 550 yards offshore abreast the village of Nipa, located 
on the south side of the island of Manipa, vessels can anchor in 
a depth of 4-1 fathoms when conditions arc favorable. From the 
anchorage the largest house of the village bears 2 and the 
southeast point of the island (wars 61 ". 

Vessels cannot anchor off the villages on Bockidc Island, as 
the coast reef falls off too steeply Anchorage may. however, lie 
found 550 yards southeast of the reef, which extends from the 
southwest point of the islund. but the curtcnts are rather strong 
at this place. 

14) Dangers to navigation. 

Between and near the group of islets northeast of the Toadc 
Islands are several reefs and shoals, Bowonc Reef, I Vi miles 
northwest of Bocang, has a least depth of 2Va fathoms. The 
drying coastal reef extends 200 yards off. 

H) Landing hear bet. 

(Plan 18. Section C(a>) Reliability POOR. 

The 2 largest islands. Bockidc and Manipa, arc populated, 
and have numerous villages along their shores. The approach 
to the islands is clear to the wide, fringing. coral reefs which sur¬ 
round them, and landings at high water are possible on the nar¬ 
row coral strands in front of the villages. The area inland from 
the beach is hilly and covered with coconut palms and other 
vegetation. A system of trails connects the villages. 

D. Sangihe Islands: Kahakitang Island. 

(Plan 19) 

11) Offshore zone. 

The 13 mile passage between Sangihe Island and Kahakitang 
Island is clear of dangers. The 9-fathom patch, about 4 miles 
southwest by south of Nenoeng Island, is marked by breakers 


and tide rip*. HO chart 1727 is the best guide for the location 
of the various islands and the dangers near them. 

(2) Coastal topography. 

Bchongang Bay on the north side of Kahakitang Island ex¬ 
tends half way into the island The entire island, except along 
scattered sections of the eastern coast, is bordered by a fringing 
reef. 

li) Am bar ages, 

Bchongang Bay affords sheltered anchorage in 31 fathoms 
of water in front of the village of Bchongang. The extremities 
of the reefs are easily distinguished. A stone mole with a wooden 
superstructure has a depth of 6 Vi feet alongside and is a good 
landing place for boats. 

Hi Dangers to navigation. 

The waters around Kahakitang Island are deep A shoal spot 
is shown on HO chart 1727 north of the northwestern tip of the 
island. 

li) landing hear bet. 

(a) Hebongang Hay beach. (PLAN 19. Section D(a)) 
Reliability POOR A landing place for small bouts is situated 
at Bchongang village at 3 II' N, 125' 31* E. The approach to 
the bay is dear and the water is deep close in. Heavy seas arc ex- 
(Kricnccd in the Isay during the north monsoon. The land be¬ 
hind the beach is low but rises a short distance inland along 
modcrutc-to-stccp slopes to the hills which almost surround it. 
Numerous trails lead from the village through the valleys lie- 
tween the hills to villages which lie on the east, south, and west 
shores of the island. 

lb) Other beaches on Kahakitang. (Plan 19, Section 
D(h)) Reliability P(X)R. Landings arc believed possible at the 
villages which exist on the east, south, and west sliores of Ka¬ 
hakitang Island. The approach to the landing places is dear to 
the fringing coral reel which may l»c crossed by small Ixiuts at 
high water. The Iteaches, in general, arc firm, narrow, and com¬ 
posed of coral sand. The area behind the beaches is in general 
low. 

E. Sangihe Islands: Kalama Island. 

(Plan 19) 

(/) Offshore. 

Kalama Island is 4 miles northwest of Kahakitang Island and 
13 miles southwest of Sangihe Island. The sea around Kalama 
Island for about 2 miles is clear. 

12) Coastal topography. 

Kalama is a circular islund. about 3,000 yards in diameter, 
having a hill in the center 1,190 feet high. There is a fringing 
coral reef, 110 yards wide, extending from north through west 
to east along the coast of the island. 

( i) Anchorages. 

There is anchorage in 33 fathoms about 275 yards offshore 
abreast the village on the south side of Kalama Island, the vil¬ 
lage bearing 0 °, and the southeastern point of the island bear¬ 
ing 69". A considerable current has been noticed near the an¬ 
chorage. 

(4) Dangers to navigation. 

There arc no dangers within 2 miles of Kalama Island. 
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(it Landing beat bet. (PLAN 19. Section E(a)) Rcliabili- 
cy POOR. 

Two possible landing beaches tic situated in /rone of ihc vil- 
Ugc» on the western and southwestern thorn of Kalama Itland 
ar 3 I y N, 123' 27* E The approach to the island it clear «o 
the (ringing coral reef which it reported to be about 330 feet in 
wtdth in front of the village on the touthwntern thore. Heavy 
turf hreakt on the beach with wrong wnterly windt during the 
north montoon A wrong current hat been noticed off the south- 
aettern beach. The beachct are narrow, firm, and computed of 
coral sand Locally, however, roclu may be encountered on the 
reef, which can be crotaed in tmall boan at high water. The land 
behind the touthwewern beach ntn along weep dope* to the 
main peak of the itland, elevation 1.190 feet, while that behind 
the western Ixach met in gentle dopes to the tame peak. Tliere 
are no trails apparent on the itland 

F. Sangihe Islands: Para Itland. 

(Plan 19) 

(!) Off short tone, 

Para Itland lies 4 mites south of Kahakitang Itland About 
1.000 yard. wet. of the touthern tip of Para it locate) the island 
of Nitoe Nitoe Island it about 900 yard, long from northwest 
co southeast and 230 yard, wide. The ..land ha, a fringing reef 
along tea wrtt and South shore* Salangkere Itland am I S.ha 
Island lie northwest of Para Island but very close to it These 
2 itland. are turrounded by a fringing reef, which at low water 
join, the islands. Thrte it a strong current between Pa,a and 
Nice Island, and off the southwest point ol Para I,land The 
channel between the island, of Para, Salangkere. ami Sih. 
should he navigated only by small native boats. The tea be¬ 
tween these 3 nlandt and Nitoe it deep and clear 

(2) Coastal topography, 

Para Island is about 2 mile. long, north south, and about K 
mile wide. Rocks along the west coast are covered with vege 

«,T»n, °T 7! h °! ** ‘ nlc, m w " h lhc high- 
est |«int of Salangkere Island and the nxky point south „f £ 

Titrnz “ .. .- 

(i) A rubor Mg, i. 

There is an anchorage in 38 fathoms nearly 400 yard, off- 
thore abreast the village on the touthwett point of Para , 

(4t Don gen to Mitigation. ' • 

There are no danger, to navigation other than those men- 
tioned under Offshore Zone (Topic 41, F. (I)), * 


POOR ./"*" 1 ‘ PlAN ,9 ’ W, ‘ F(,>) Reliability 

A small poasiblc landing beach lie, in a break in the cliffs 
on the southwest eoatt of Pa,a Island at ) 04’ N, 123 30* F 

° r f? ^ "*>“• covered with vegeta 
rwn. whxh lx about I mile north of the beach; the rocky roint 
south of the beach; and the islet Nitoe which lie, about 1000 

yard, west-south west of the beach The .i . 

i. Omm a. fringing ro „. 

The brich ' CmpCU ' U 7 14 greater than 7 0 F. 

The beach, which can be reached by .mall boat, over the reef at 


i- high water, is firm, narrow, and composed of coral tand. The 
land behind the beach lies on a narrow plain, which is the cn- 
I- W*» to a small valley between the 2 hillt standing on the 
J touthern tip of the island. 

> 

, G. Sangihe Islands: Mahcngetang Itland. 

r (Plan 19) 

f I) Ogshore son, and dangers to navigation. 

HO Chart 1727 is the best guide for the location of the 
various islands and the dangers to navigation. 

(2) Coastal topography. 

Mahcngetang Island is situated about -1 miles west-southwest 
of Kahakitang Island at 3* 09' N. 123° 27' E. Mahcngetang 
is a small circular aland about 1.000 yard, in diameter, which 
has a peak on the western coast 439 feet high. The island i, 
surrounded by a fringing reef which in places is 2,000 feet wide. 
Two break, appear in the fringing reef, one on the east and one 
on tlse west coast. 

(1) Anchorages. 

Suitable anchorage is found near the village on the'south* 
west side of Mahcngetang in a depth of 20 fathoms, with the 
summit of the itland (tearing ) \ tlx southwest point 80 and 
tlse road at tlx village 21 °. 

^Landing heath. (PLAN 19. Section G(a)) Reliability 

A small possible landing beach lx, on the southwestern shore 

ol Mahcngetang Island m front of the village of the same name 

1 he approach to the village is over a coral bottom and clear to 

he 30-foot depth which lies about V, mile seaward from the 

brach. however, numerous rock, and an underwater volcano lie 

a short distance northwest from the area Use 18 -foot depth lies 

from about 600 to 2 .( 88 ) fee, shoreward of the 30-foot depth 

Shoreward of tlx 18-foot depth a rock, which uncover,, lies 

about 2.31X1 feet southwest of the flagpole in the village The 

rCC ‘ ltont oi ,hc ***** »" width from 

north nu ™ '° ^ (f** S,,0 °* wc “ r,l » during the 
no th monsoon create a heavy surf on the reef. Tide rip, and 

eddies have been reported in ,hi, general area. Tlx narrow firm 
beach is composed of coral sand and volcanic debris Tlx hot 
place to land i, in front of rhe village at the flagpole where rhe 
reef a tlx narrowest Tlx land behind tlx beach rues along 
«ccp slopes to rhe hill, of the island. 5 

H. Sangihe Island,: Sia.x Island. 

(Plan 19) 


<l) (tgshore tone. 

I he channel between the southern end of Siaoe and the tisllv 

J !!£ J??£&£***« 09 ^ - 10 

(2) Coastal topography. 

(nim'rvn “ ‘ lmo « completely mountainous. The coos, 
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P.huc The only bay* worth mentioning arc Hocloc < FIGURES 
IV - 5-| and IV - 55 ) and Pehe There arc no large plain*. The 
highev peak is Mount Apt. which i» reponed to exceed 5.9IX) 
<ret No other peak on the island i* higher than 2,300 feet Near 
Mano there u a fresh water lake called I>anau Kapeta The 
unall men which exist chiefly in the *outh part of the island 
arc short and not navigable The soil is fertile. The island is 
practically covered with forest A crustal road, which can lie 
used by cam. extends around the island, except in the most 
southern pan East of Siaoc lie several islands which are sepa> 
rated from Siaoc by Pondang Strait. The largest of these islands 
are Pahcpa and Gocnatin, which are inhabited Coconut trees, 
mai/e. and bananas are cultivated lierc The small island of Ma- 
horo is rocky and uninhabited. 

( it Amhoragei. 

Ofl Ondong. on the west coast, there is 55 fathom* very close 
to the fringing reef Somewhat to the southward, and 220 yards 
offshore, anchorage will he found in 16 fathoms, with Makalehi 
bearing 270 and the center of the Ondong village 34". 

Ofl Talawidroea village, on the southwest coast of Siaoc, 
there is anchorage in il fathoms, with Makalehi Island hear¬ 
ing 294 and the point to the northward hearing 348 g . East 
of this anchorage the fringing reef extends about 450 yards 
offshore 

There is anchorage in the channel between tlie southern end 
of Siaoc and hilly Pahcfu Island. Here is found g.xxl holding 
ground, but the currents may attain a velocity of 2K'i knots and 
eddies may he encountered Ofl the village on the west side 
of Pahepa there is anchorage with shelter during the entire 
year Anchorage is not recommended near the- islet* which 
Jr between Mahoru and Pahcpa. as reefs exist and the currents 
are strong, but between the 3 small islets and Pahcpa is a limited 
area where anchorage is possible. 

Off l.ia village on tlr north ciust, tlrre is anchorage in 38 
fathoms, with the northern |xnnt of Siaoc Island. Point Na- 
rneng, hearing 311 and the road in the village bearing 216'. 

Off Kuwang village on the north coast, there is anchorage 
in_25 fathoms, with Makalehi Island bearing 254 and the toad 
in the village 133'. 
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H) Danger! to navigation. 

I he shore reefs ul Siaoc arc well marked by discoloration. A 
drying reel extends from the north side of Pahepa, connecting 
it with the steep and rocky Gocnatin Island, reefs exist and cur¬ 
rents arc strong near the islets which lie between Mahoro Is¬ 
land and Pahepa However, lictwccn the 3 small islets and Pa¬ 
hepa there is a limited area where anchorage is possible. 

(it landing beaibet. 

(a) Hot/ot heath. (Pi an I«>. Section H(a)) Reliability 
P<X)R 

I. Locution and extent A small beach and a wharf lie 
in front of the village Hoeloe which is situated on the north 
shore of the bight on the east side of Siaoe Islund at 2 16' N, 

125 25' E. The best landmark for the general urea is the hare 
|x:uk of the active volcano, whose elevation exceeds 5,900 feet 
I he crater of Mount Api lies about 3 to miles north of the vil¬ 
lage Hoeloe Local landmarks for the beach include a con¬ 
spicuous white pillar on the shore a short distance northeast of 
the village, a flagstaff on the northeast suit- of the village; and a 
light which is shown from the government wharf in front of the 
village. 

2. Nearshore. The approach to the beach is clear over 
a steep sandy Ixjttoin to the seaward edge of the fringing coral 
reel which is about 600 feet wide. North and northeast winds 
make landings on the Iwach difficult from January to the mid¬ 
dle of April During the south monsoon, heavy seas break on 
the reef. The water temperature in this area is ulways greater 
than 70 P. 

1 Character of I each The beach which extends along 
the shore on both sides of the village is cotn,>oscd of a mixture 
of volcanic and coral sand It is firm and has a slope of alx.ut 
I on 1 5 to the inner edge of the coral reef which is strewn with 
debris ( 1‘tcuNi IV • 56). The beach is interrupted by a wharf 
which lies in front of the village. 


*1. Adjacent terrain and exits. Immediately behind th 
beach there is a narrow coastal plain which rises inland alon. 
steep tree-covered slopes to the crest of a ridge of hills. Tin 
plain is discontinuous and in places the hill slojx-s descend t 
the water s edge (FlGUKli IV - 57). Exit from the beach lie 
along an automobile toad which is situated immediately helm 
it. The road follows the coast southeastward, cuts across th. 
southern tip of the island behind several mountain peaks, an. 
then follows the west coast northward to the village Ondong 
From this point the road cuts across the island to the village 
Hoeloe making a complete circuit of the southern portion of the 
island. Northeast of Hoeloe the automobile road runs to Kunam 
village where it narrows to a path which follows the shore 
around the northern end of the island. 

</<) Sanaa g Hay hraebn. (Plan IV. Section 11(b)) Re¬ 
liability P(X)K. Two possible landing (.caches. separated by j 
stretch of cliff, lie at the head ol Sawang Bay which is situated 
about 3 to miles south of the village Hoeloe at 2 12' N. 125 
2 I’ E. The approach to this beach area over a moderately steep 
sand and stone bottom is dear to the seaward edge of the fring¬ 
ing coral reef which is about 1,5(H) feet wide in Iront of Sawang 
village North and south of the village the reef narrows to alx.m 
-KKI feet North and cast winds which prevail from January m 
the middle of March create high seas which break heavily on the 
fringing reef The area is well protected during the south mon 
soon season. The beach, which is composed of volcanic and coral 
sand, is narrow, firm, and of gentle slope. The best place to land 
is north and south of the village wlsc-rc tin- reef is tin- narrowest 
I he area inland from the- beach consists of a narrow coastal 
plain which rises inland along the- steep tree-covered slopes ><1 
Mount Bogangl.alo and ncighlx.ring ,»eak% farther south Th. 
automobile road which serves the southern |>art of the island 
lies immediately behind the beach. In addition to this road a 
path runs westward from the village to Pcling village on the- 
west coast of the island. 
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FKUIB IV - 57 San gybe l,U%J, i .<*../ ©/ Scaor hUnJ Hvrlor Ha> 
li.ikmx NW toward narrow beach and pan of vilUge. \-rrp hill 
in rrti of houses 


(r) Sonlbneii toaii heathei (Plan 19. Section ll(cl) 
Rclubiliiy POOR A sandy beach Imun ihc southwestern shore 
o< Siaoe Island in from of ihc villages of Tanaki. Malucncm. 
and Talawidc The beach lie* between 2 *9‘ N. 125 23* E. 
and 2 1H‘ N. 125 25' E The approach to the heath is clear 
through deep water to the seaward edge of the fringing coral reef 
whith is about 1.400 feet wide. During the MHith monsoon 
licavy seas break over the reef and impinge on the firm, narrow, 
toral and volcanic sand beach Stream* cruu the beach at Tanaki 
and Mahocnem village* The area behind the beach consists of a 
narrow plain which rises in steep tnecuvcrcd slo(« to the i 
mountain peaks on the wiuthern end of the island Exit from the 
beach lies along a path which runs northwestward along the 
shore and connects to the automobile load at the village of Ta 
lawid. 

<J) Veil toaii beathei. (Plan 19. Section Hid)) 
Reliability P(X)R Possible landing beaches lie in front of the 
villages Talawidtoea, lagacng. Pel mg. Boembiha. and Paseng. 
which art situated on the western shore of Suoe Island between 

2 to' N. 125 23' E. and 2 I V N. 125 22' E The ap 

proach to this stretch of coast is clear, and deep water extends 
almost to the edge of the fringing coral reef on which a heavy 
sea breaks during strong westerly winds, especially during the 
north monsoon The beach is a narrow coral sand strand, and 
is firm. The best place to land appears to be near Pcling where 
the reef is the narrowest The land behind the beach is in gen- 
era I a narrow plain except near the entrances to the valleys 
between the mountains, where it widens Immediately behind 
the plain and on both sides of the valley the land rues steeply 
along mountain slopes which arc covered with trees The auto¬ 
mobile road which encircles the southern part of the island lies 
immediately behind the beach A path crosses the island from 
Pcling village to Sawang village on the east coast. 

< e ) Ondong heath . ( Plan 19. Section H(c>) Reliability 
WX)R A small landing beach lies in front of Ondong village 
which is situated on the western shore of Siaoe Island at 2 45* 
NJ. 125 21' E. The best landmark for the general area u the 

bare peak of the active volcano Ap«. w hose crater lies about 


miles northeast of the village There ate no dangers seaward 
from the area and deep water extends almost to the edge of 
the fringing coral reef, which is about 500 feet wide off the 
village Northward and southward from the village the reef 
widens Heavy seas lireak over the reef during strong westerly 
winds which prevail at intervals during the north monsoon The 
heach u narrow, firm, and composed of a mixture of volcanic 
and coral sand It u backed by a plain, covered with coconut 
palms, which lies between steep, heavily-wooded hills to the 
north, east, and south Exit from the beach and village lies along 
the automobile road which runs eastward just north of the vil¬ 
lage to Hocluc on the east coast of Siaoe Island 

(/) P,h, — Kiauang legnuni beathei. (Pi AN 12. Section 
H«f)) Reliability WX)R A number of possible landing (teaches 
lie between the villages Pchc and Kiawang which arc situated 
on the west coast of Siaoe Island between 2 45' N. 125 22' 
E. and 2 IK’ N, 125 2 V E. This area lies at the foot of the 
western slope of Mount A pi The approaches to the beaches arc 
dear of danger During the north monsoon strong westerly 
winds create a heavy surf along the shore. The beaches are nar¬ 
row. firm, and composed of volcanic and coral sand. The best 
place to land is in Pchc liay at the southern end of the segment, 
where the automobile read trends eastward to Hocloc on the 
eastern shore of the island. Nnitliw aid from the bay and around 
tlie northern end of the island a path follows the coast at tile 
fen* of the slopes of the volcano. 

(g) Karaioeng heath. (Plan 19. Section H(g)) Reli¬ 
ability POOR. Two possible landing Iscachcs lie on the cast 
coast of Siaoe Island from about 2 to 4 miles northeast of the 
village Hocloc The licit landmark for tlie area is the previously 
mentioned village Tlie approach to this stretch of coast is dear 
through deep water over a creep sand bottom Heavy surf may 
be expected along this toast from June to the middle of January 
and during the south monsoon season The bcathrs consist of .i 
mixture of toral and volcanic sand, and debris may be encoun¬ 
tered on the fringing coral reef Immediately Ix-hind the Israeli 
there is a narrow coastal plain which merges inland with the 
steep slopes of volcanic Mount Api A small stream cuts across 
the heach near the northern end of the area Exit from the beach 
is by tfie automobile road which lies immediately behind it at 
the foot of the steep mountain slopes. 

I. Sangihe Islands: Makalchi Island. 

(Plan 19) 

Makalchi Island is 12 miles west of Siaoe Island 
III (Iffihore zone and dangm to navigation. 

On the southwest side of Makalchi is a small hay formed by a 
ridge of reefs; it dries at low water. 

I2l t.oailal topography. 

Makalchi Island is *48 feet in height and heavily wooded in 
some pans It is almost round instead of being as long and nar¬ 
row as the chan would indicate. It is higher along the western 
side than along tlie eastern On the southwest side is a small hay 
fanned by a ridge of reefs; it dries at low water. In the tenter of 
the island is a small fresh-w atcr lake The island is inhabited. 

HI landing heath. (PLAN 19. Section 1(a)) Reliability 
POOR 

A small beach lies in front of the fishing village of Makalchi 
on the southwest side of Makalchi Island, at 2 44' N. 125 
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10' E. The approach 10 the beach is clear co ihe fringing coral 
reef char dries at low water. Strong westerly winds frequently oc¬ 
cur during the north monsoon and last from 1 co -1 days. The 
water temperature is always greater than 70° F. The beach is 
narrow, firm, ami composed of coral sand and debris Although 
a heavy surf breaks on the beach during strong westerly winds, 
at normal times boats can reach the beach over the reef at high 
water. Fresh water may be obtained from the lake in the old 
volcano crater on the island. Inland from the beach the village 
lies in a small natural amphitheater which is formed by the 
steep slopes of the extinct volcano 

J. Sangihc Islands: Tahoclandang Island. 

(Plan 20) 

Tahoclandang Island is about 17 miles south of Siaoc Island. 

(I) Off short tout. 

A coastal reef extends 1,530 yards from the western ex¬ 
tremity of Tahoclandang (PlQUHB IV - 58). Another surrounds 
Pasige Island which lies to the west. The channel between these 
reefs is deep ami clear; the western point of Rocang Island 
(which lies southwest of Tahoclandang) hearing 180° will 
lead through this channel when it is difficult to make out die 
reefs. The channel between Tahoclandang and Roeang Island 
is obstructed by sunken rocks altliough there are depths up to 
30 feet in places 



Ftot-ae IV.58. Sang,be l,W. TabotUndang and Roran, I, land, 
Boebiai Road 

Section from HO chart 3061. 





Fl&uat IV. 59. Stmgibt islands. 5 IT roar/ o/ Taboetandang hUnd 
Looking NE toward coastal village 1939. 

approximately through the crater on Rocanga Island and the 
extinct volcano on Tahoclandang. The south and cast coasts 
arc very steep-to. Off the west coast are broad coral bars which 
arc a contrast to the generally steeply rising shores of the is- 
lands. 

Pasige Island is low, and entirely covered with mangroves. It 
lies on the southern end of an extensive drying reef which is 
generally marked by breakers, even at high water. 

()) Anchorages. 

Off the village of Haasi. on the southern side of the island, 
there is anchorage in 26 fathoms, alxwit 380 yards offshore and 
110 yards from the shore reef. From this anchorage the north¬ 
east point of Biaro Island bears 181 ", the road in the village 
13 . and the point to the eastward 83°. It is an open roadstead, 
and a fairly strong current is experienced at times. 

On the north side of the island there is a large bay in which 
anchorage can lx found near the village of Minanga. This bay 
should be approached cautiously as the depths dcctcase sudden 
ly and the fringing reef cannot be made out at high water, even 
when the sea is calm. The fringing reef on this bay is very nar¬ 
row or entirely absent and ships can approach the shore closely. 

1 here arc no detached dangers in this spacious bay cxcc|*t for a 
2 y A -fathom patch about 380 yards from the fringing reef An¬ 
chorage can lx found almost anywhere -150 yards from the 
reefs. Tlx anchorage is well sheltered during the south mon- 
soon and during the period of changing of one monsoon to the 
other. 

(4) Dangers lo navigation. 

A large coast reef, which is not well marked by discoloration, 
extends 1.530 yards from the western extremity of Tahoclan¬ 
dang Island. 


(2) Coastal topography. 

There arc lamling places on the south coast of the island from 
Tahoclandang village, known also as Bochias (Figure IV 
59) to Kesihan Probable landing places extend from Likci 
north to Boclangan on the east coast. 

Tahoclandang is mountainous and rises to an elevation of 
2 /)- 1 l feet. Its summit (almost always hidden by clouds) is 
the highest point of a crater, which is broken on the north- 
northwest side, forming Minanga Bay. Inside this outer crater is 
another inactive volcano. 2.592 feet high, which ha, a round 
summit and very steep sides. There are 3 warm springs on the 
beaches; 1 on the north coast and 2 on coast at Bochias village. 
The springs arc located on a line running northeast-southwest 


I.aiming neacoes. 

(a) Southern coast beaches. (Plan 20. Section J(a)) 
Reliability POOR An extensive beach interrupted by banks or 
cliff, lies on tlx southwestern shore of Tahoclandang Island be¬ 
tween the villages Tahoclandang (Bochias). 2° 20' N ]25 c 
M ' E ;'" d ^ 19- N, 121 ly E. A, ,he nonhween 

end of the beach a light was exhibited from a white stone pillar 
near the flagpole at Tahoclandang village. The approach to the 
beach from northwest and southeast of Rocang Island and 
through Rixang Strait is clear to the 30-fooc depth, which lies 
about 600 feet off the seaward edge of the reef, except in the 
center of the strait where it swings seaward around a shoal, 
east depth 6 feet. The width of the reef off the beach i, irregu- 
lar. I, „ very narrow at Tahoclandang village, but southeast- 


